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Colloido-Electrolytes 
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Translated by F. S. BEATTIE 


HE textile assistants mostly used are generally 

of colloidal or colloido-electrolytic (semi-colloid ) 

nature. Among them are the soaps, most of the 
so-called emulsifying agents, especially the sulfonated oils, 
the Nekals, the fatty alcohol-sulfonates, the Supramines, 
Emulsophores, Igepons, etc. 

That which makes colloids in general, and in the tex- 
tile industry in particular, of interest, is what happens 
upon the interfacial surfaces of the reacting materials; it 
is on this account, indeed, that colloid-chemistry is called 
“the chemistry of interfacial action”. This chemical be- 
havior upon the interfaces is quite different from what one 
would properly expect from the principal mass of the 
substances which enter into relation with each other. It 
is conditioned by adsorption, which consists of the con- 
centration of a substance upon a limiting surface. Thus, 
for example, in a soap solution, in which a bit of cotton 
is immersed, the soap molecules become more numerous 
at the surface of the cotton than elsewhere; they crowd, 
so to say, toward the limiting surface; they are adsorbed 
upon the surface of the cotton, as we say, and exist there 
in a considerably greater concentration than in the in- 
terior of the solution, which is consequently impoverished 
by this molecular migration. By treatment of cotton with 
a finishing-emulsion, composed of linseed oil and a spe- 
cial soap, the mixture containing 0.6% of linseed oil, the 
oil can so concentrate itself upon the fiber, that it will 
make up 3.3% of the weight of the fiber. The means by 
which adsorption comes about depends upon the activity 
of the residual valences of the outlying ions of the sub- 
stance, which enter into reaction with each other. The 
atoms (ions), possessing residual valences, and lying in 
the outermost superficial layers—they are consequently 
especially abundant upon any edge or corner of the whole 
mass taken as a whole—bring about merely loose unions. 
Accordingly, the ions of molecules which are thus at- 


* Notes from a Lecture by Dr. A. Chwala, before the Gen- 
eral Meeting of the Verein Oesterreichischer Chemiker, Nov. 
21, 1934) — (from the Oéesterreichische Chemiker-Zeitung)— 
(The speaker limited his address to the discussion of certain 
reciprocal relations between textile assistants and fibers.) 


in Textile Chemistry* 


tached, i.e., adsorbed, through such outlying atoms with 
active valences (the exterior ions) are in a mobile condi- 
tion, in any case far more so than in the sense of the ac- 


tual or ordinary chemical state of union. 

Gibbs, who studied the phenomena of adsorption from 
the thermodynamic standpoint, has worked out a rule ex- 
pressed by the formula given just below; namely, that, 
with enrichment of the limiting surfaces through evidently 
chemical relationships, a lowering of the surface tension 
on these limiting surfaces takes place, through saturation 
of the residual valences. The formula which expresses 

c 
this general condition is given as C= 


RT de 
which R is the general gas constant, T the absolute tem- 


ds 

the alteration of the surface tension of the 
de 
limiting surfaces, which the solution undergoes through a 
differential increase of concentration at a constant limit- 
ing surface, c the concentration of the solution, s the 
surface tension of the limiting surface, C the amount of 
substance adsorbed by a unit of the limiting surface. 


perature, 


Accordingly, a lowering of the surface tension always 
proceeds in parallel with a positive adsorption. 

Adsorption is a regulated (i.e., governed by definite 
law) “heaping up” of substance upon a surface; other- 
wise, it could not exert the powerful effect which it ac- 
tually does, in emulsifying agents. Such emulsifying 
agents are mostly high-molecular substances soluble in 
dispersing agents, which, as Langmuir and Harkins have 
pointed out, orientate upon the limiting surface, espe- 
cially such whose arrangement is polar; for example, 
straight-chain molecules containing in one pole an active, 
and in the other an inactive, atomic grouping. The ac- 
tivity of a terminal group, such as a sulfonic or a car- 
boxyl group, is conditioned by electrolytic dissociation. 
With soap for an emulsifier, for example, the active, ter- 
minal carboxyl group is directed toward the water, and the 
inactive, the methyl group toward the oil present. Such 
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an emulsifying agent as soap is therefore able to disperse 
an oil in water, since it sets up a boundary between the 
oil and the water, as well as to direct itself against a solid 
limiting surface, e.g., toward that of the textile fiber. 
High-molecular substances with polar, active groups, 
which either act as emulsifiers, or, for example, are spe- 
cifically active toward solid, particularly colloid, limiting 
surfaces—e. g., those which wet out well, or wash, or 
cleanse, textile fibers—are to be designated as colloido- 
electrolytes (semi-colloids), with reference on the one 
hand to their electrolytically dissociated polar terminal, 
and on the other hand to their colloid, condition. As a 
consequence of their double character as electrolytes and 
as colloids, they are also in a position to react chemically 
upon the limiting surfaces, as well as also to concentrate 
themselves at such surfaces, and accordingly to act “sub- 
stantively”. 


Among the colloids and colloido-electrolytes of especial 
interest are to be mentioned (1) the soaps, (2) slightly 
and strongly sulfonated oils, (3) fatty alcohol-sulfonates, 
(4) the Nekals, (5) the Igepons, (6) the Emulphores, 
(7) the Sapamines, etc. 

Regarding these, the following should be remarked :— 

(1)—The soaps are very good wetting-out and cleans- 
ing agents, because, as a result of their colloido-electro- 
lytic character, they set up an optimum between their ionic 
and their neutral atomic groups. But their calcium salts 
are insoluble in water; they are therefore not suitable 
for use with hard water, without further modification. 

(2)—As to sulfonated compounds, castor oil is the 
substance most usually sulfonated, but olive oil, neats’- 
foot oil, sperm oil (this is chemically a wax), and others 
are also subjected to the process. The greater the degree 
of sulfonation, the higher is the content of electrostatic 
atomic groups in the colloido-electrolyte, the sulfonated 
oil; the less exhaustive the sulfonation, the higher the 
truly colloid, oily-fatty component of the material. 

The free sulfo-fatty acids from a certain high sul- 
fonated castor oil, with 35% fat content, studied by the 
author, displayed, in an acid bath, with correspondingly 
lengthy treatment, a 100% affinity for wool. Of this 
100%, only 80% could be extracted by petroleum ether, 
while 20% remained chemically combined with the wool 
fiber. A less highly sulfonated castor oil likewise, under 
the same conditions, was totally taken up by the wool 
fiber, but, in this case, only 10% remained chemically com- 
bined with the fiber; a proof that a lower colloido-elec- 
trolytic content corresponds to a weaker chemical union. 

A sulfonated oil, prepared in the laboratory of the 
speaker, showed the following analytical composition: 
3.9% of ricinoleic ethyl ester, 2.3% of diricinoleic tri- 
glyceride, 11.0% of diricinoleic ethyl ester-sodium sul- 
fonate, 6.5% of diricinoleic triglyceride-sodium sulfon- 
ate, 2.5% of dioxy-stearic disodium sulfonate, 18.8% of 
diricinoleic sodium sulfonate, 31.8% of diriconalate (?) 
of sodium, 3.0% of ricinoleate of sodium, 17.5% of 
water, and 0.8% of sodium sulfate. From these figures, 
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it can at once be understood what the action of the prod- 
uct is in comparison with soap, Turkey-red oil, and Ige- 
pon. The fact that some of the constants of the product 
are essentially better than those corresponding to a soap, 
is to be ascribed to the content of the product in sulfonic 
esters of diricinoleic acid and diricinoleic ethyl ester, and 
of diricinoleic triglyceride. The organically incorporated 
sulfonic group (in the form of a sulfuric ester) is re- 
sponsible of itself for the solubility of calcium and mag- 
nesium salts; through the colloidal properties of the pep- 
tizing sulfonic esters (just as in soap), the calcium salts 
of the carboxylic group, of themselves insoluble, are dis- 
persed, by which action a certain protective effect even 
against actually hard waters is brought into play. 

The stability toward acid of such a product is explained 
in a similar way. The free sulfonic esters are dispersible 
in water, in contrast to the free carboxylic acids, which 
(for example, ricinoleic, diricinoleic, and dioxystearic 
acids) they have the power of holding in the colloidal state, 
under certain conditions. 

Through the higher degree of sulfonation (in compari- 
son with common Turkey-red oil), in connection with the 
fact that a part of the harmful carboxyl groups is esteri- 
fied to ethyl esters, the stability of the product toward cal- 
cium and magnesium salts is increased, and the emulsify- 


ing power is at the same time raised in value. Further, 


through the partial neutralization of the carboxyl groups, 
the orientative force of the —OSO,H groups is more 
strongly emphasized, which expresses itself in a greater 


possibility of concentration upon the limiting surfaces, 
and, pari passu, in a stronger depression of the surface 
tension. 

In the case of soaps and of Igepon, however, this orien- 
tative power, thanks to the purely filiform molecule with 
terminal polar groups, is still more strongly pronounced. 
As a matter of fact, the wetting-out action—the depres- 
sion of the surface and the limiting surface tensions—is 
greater with soaps, and somewhat less so with the Ige- 
pons, but is always greater than with the product under 
discussion; which is to be ascribed to their greater hy- 
grophility, that is, their more pronounced character as 
electrolytes. With the Igepons, the sulfo group is at- 
tached in the form of a true sulfonic acid, from which 
fact may be deduced absolutely their striking stability to- 
ward calcium salts and toward acids. 

(3)—The fatty-alcohol-sulfonates. 

While, in the sulfonated oils, according to the degree of 
sulfonation—partly governed by the —OH groups in the 
castor oil molecule, and partly through the double bonds 
present—acid sulfuric acid esters, and genuine sulfonic 
acids with the sulfuric acid residue internally linked, occur; 
in the fatty-alcohol-sulfonates of commerce only sulfuric 
acid esters of fatty acids occur, with terminal sulfuric acid 
residues. These fatty-alcohol-sulfonates, so-called, are 
electrolytically more strongly developed than are the soaps. 
It is an interesting fact that the commonly more strong- 
ly sulfonated fatty alcohol “sulfonates”, which even with 
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complete “sulfonation” retain their fatty character, re- 
main, as “sulfonates”, in a scaly, semisolid consistency (1. 
e., not crystalline), and act in a bath more effectively than 
even the most slightly sulfonated oils, which is remarkable 
in so far as a poor degree of activity in bath corresponds 
to a higher degree of sulfonation. This fact may be ex- 
plained by the consideration that, even when the oil has 
been only slightly sulfonated, there are present sufficiently 
dissociated ions which are able to remove the colloidal, un- 
charged, oily-fatty particles upon the fiber, while the 
strongly sulfonated oils are more easily adsorbed upon 
the fiber, but in that situation, on account of their altered 
character (no longer merely oily-fatty), are not able to 
bring about the customary cleansing effect—quite the op- 
posite to the weakly sulfonated oils. (Note—the term 
sulfonation, sulfonic, etc., are very loosely employed, from 
a chemical viewpoint—Translator. ) 


(4)—Wetting-out Agents, the Nekals, for example. 

In this case, we have to do with substances which are 
only apparently not strongly polar-directive in nature, ac- 
cording to the structural formulae (but there is something 
very wrong indeed with the specimen formula as given in 
the original ; only a misprint can account for it—Transla- 
tor); according to Langmuir’s conception, in which the 
filar-chain form of molecule corresponds to a preferential 
capability of orientation, the substances in question should 
possess no particularly definite adsorptive power. Never- 
theless, they act aS excellent wetting-out agents; they owe 
their decided power of diffusion to their high degree of 
sulfonation; on the other hand, the Nekals, as a result, 
perhaps, of the possibly more cyclic or hemispherical form 
of molecule, possess a stronger penetrative power toward 
the fiber. One may also suppose that the Nekals, cor- 
responding to the overlapping tendency of their particles, 
can orientate themselves well, after the manner oi the 
shingles upori a roof. Detergent powers are entirely lack- 
ing; yet the substances possess a strongly ionogenic char- 
acter, since the carbophilous component is subordinate to 
the strongly pronounced sulfonic group, which in this case 
seems not to act as in the ester condition, but as a free 
sulfonic acid. 

(5)—The Igepons. 

These substances are water-soluble, dissociable salts of 
strong acids with strong bases; under the ultra-microscope 
they do not display any luminous points, and are therefore 
strongly molecular-dispersed; and accordingly possess a 
considerable electro-conductivity. On the other hand, only 
a small amount of the product will diffuse through a semi- 
permeable membrane. These facts, in connection with the 
pronounced ability to form foam, and their wetting-out 
power, lead to the conclusion that we are here dealing with 
colloido-electrolytes. It has not yet been explained in 
how far the wetting-out and detergent properties of the 
Igepons are to be ascribed to the synthetic and chem- 
ically pure substances themselves, which are the main 
components. 


The value of the Igepons lies in their dispersive power, 


AMERICAN DYESTUFF REPORTER 329 


in reference to lime soaps, and in their excellent detergent 
power. To speak further, it is hardly possible, even with 
avoidance ofan excess of alkali, to wash wool so free of 
soap, that the amount of alkali, slight in itself, which ac- 
cording to various authors is responsible for the yellowing 
of wool, should not cause the fiber to become yellow. With 
Igepon, it is possible to obtain a pure white, since, in con- 
trast to soap, any splitting off of alkali does not take 
place, even at high temperatures. 

(6)—The Emulphores. 

In considering these products, we have to deal with 
poly-ether-alcohols. The substances are of especial in- 
terest, because they possess no ionized or ionizable groups. 
On the other hand, they possess numerous ether-termini, 
extending outward in a polar manner. We know, from 
Langmuir’s work, that these ether-termini are able to bring 
about solubility in water, as a result of their concentration 
in the outer layers; just as gelatine becomes soluble in 
water through the external concentration of acid amido 
groups, in spite of the enormous volume of the molecule. 
The poly-ether-alcohols therefore possess no ionogenic 
character, and accordingly act principally as dispersants 
towards such substances as already possess by their na- 
ture an electrical field of influence; that is for example, 
toward oleic acid or tar oils, with their many double 
bonds; while they are not able to disperse the paraffine 
oils, etc., because the latter do not possess double bonds. 

The Emulphores are mostly soluble in the dispersing 
agent as well as in the substance to be dispersed; so that, 


in many cases, they may be looked upon expressly as col- 
loidal solvent-agents. In any case, the role of the Emul- 
phores, up to the present not sufficiently studied, is in 
part one which is fundamentally different from that of 
the soaps, the Igepons, etc. 

(7)—The Sapamines. 


The Sapamines also are filiform-molecular colloido-elec- 
trolytes, like the soaps, Igepons, and fatty alcohol sulfo- 
nates. While the latter, however, consist of a colloidal, 
high-molecular anion and a small cation, for example, 
sodium, in the case of the Sapamines this relation is re- 
versed; the cation is the colloidal and active component, 
the anion (Cl) is inactive. The Sapamines, because of 
their stability toward acids, are used as wetting-out and 
levelling agents in acid dyebaths. 

One might certainly justify the attempt (as far as a 
proof of the theory is certainly possible), to picture the 
relations between colloidal components and electrolytic 
components, in the colloido-electrolytes mentioned in this 
address, through a sequence, at whose beginning the sub- 
stances with the most strongly pronounced character are 
placed, and at whose end those substances with the most 
pronounced character of electrolytes should stand. Such 
a sequence would perhaps run as follows: Soaps > 
strongly sulfonated > and weakly sulfonated oils > fatty- 
alcohol-sulfonates > Igepons > Nekals. 

One may perceive, from the foregoing, how important 
it is to recognize the relations existing between the con- 
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stitution and the physico-chemical properties of colloido- 
electrolytes, and how, at the present time, upon the basis 
of the, up to now, still defective knowledge.of the con- 
stitution of these colloido-electrolytes, their physico-chem- 
cal behavior, especially their adsorptive characteristics, 
can be evaluated for technical processes, for example, in 
the textile industry, in the reciprocal relationship between 
the frequently-employed colloido-electrolytic textile as- 
sistants and the fibrous material being worked up. 


@ LOWELL TEXTILE GRADUATION 

Degrees of bachelor of textile chemistry and bachelor 
of textile engineering were conferred on 29 members of 
the graduating class of the Lowell Textile Institute at the 
37th commencement exercises which were held in South- 
wick Hall on Tuesday, June 4th. Twenty-one of the de- 
grees were awarded in the chemistry course and the re- 
mainder in the engineering course. There were also two 
diplomas awarded for completion of the course in wool 
manufacture. President Charles H. Eames made the 
awards and also a short address of welcome. Prof. Louis 
A. Olney, head of the department of textile chemistry and 
dyeing, presented the students of the chemistry course and 
Prof. Herbert J. Ball, head of the engineering depart- 
ment, presented the students of the engineering course. 

Leonard W. Cronkite, a former president of the Alumni 
Association of the American Rhodes Scholars and a grad- 
uate of Oxford University was the principal speaker at 
the exercises. His subject was “Your Work and Your 
World.” 

Among the persons who received degrees the following 
were members of Tau Epsilon Sigma, the scholastic honor 
fraternity of the Institute: Ernest L. Dion of Lowell, 
Mass., Chester M. Kopatch of Lawrence, Mass., Kenneth 
E. Leslie of Haverhill, Mass., James H. Parechanian of 
Lowell, Mass., Joseph Shain of Roxbury, Mass., Howard 
N. Stalzberg of Haverhill, Mass., and George R. Thomp- 
son of Lowell, Mass., (of the chemistry and dyeing de- 
partment) ; John F. Bogdan of Nashua, N. H., Luis Echa- 
varria of Medillin, Columbia, S. A., Evan H. Fairbanks 
of Wakefield, Mass., and Edward Grossman of Provi- 
dence R. I., (of the engineering department). 

Announcement was made of further awards as follows: 
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Medal of the National Association of Cotton Manufac- 
turers—to John F. Bogdan of Nashua, N. H. 

Louis A. Olney Book Prizes—Seniors: to Kenneth E. 
Leslie of Haverhill, Mass.; Sophomores: first award to 
Hugh F. Carroll of Medford, Mass., second award to 
Gustave W. Hakanson of Winchester, Mass.; Freshmen: 
first award to Herman T. Buckley of East Chelmsford, 
Mass., second award to W. Hersey Howard of North 
Chelmsford, Mass. 


@ NORTH CAROLINA GRADUATION 

Commencement exercises on June 11 closed the most 
successful year in the history of the Textile School of 
North Carolina State College, which during the present 
year has had a considerably larger enrollment than ever 
before. 

Thirty-eight young men who completed the prescribed 
work were awarded diplomas. Dr. Thomas Nelson, Dean 
of the Textile School, stated recently that a large major- 
ity of these young men had already accepted positions 
and that he expected every member of the graduating 
class to be placed with a textile organization very shortly. 
Although the majority of these young men are from 
North Carolina, six other States, Rhode Island, Massa- 
chusetts, New York, Virginia, Illinois and Texas, and 
one foreign country, Bulgaria, are represented by one or 
more young men. 


@ LOWELL TEXTILE ALUMNI REUNION 

The 36th Annual Reunion of the Lowell Textile Insti- 
tute Alumni Association was held on June 1, 1935 at the 
Institute in Lowell, Mass. An exhibit of new apparatus, 
machinery and processes was held with members of the 
instructing staff in attendance to demonstrate and explain 
the exhibits. A luncheon was held at noon during which H. 
L. Finlay °10, president of the Alumni Association and 
Charles H. Eames, president of the Institute were the 
speakers. This was followed by the annual business meet- 
ing. During the afternoon a baseball game with North- 
eastern University was the feature. A banquet was held 
at the Vesper Country Club in the evening. Many mem- 
bers of the Alumni Association from all sections of the 
country were present. 


GRADUATING CLASS—1935, LOWELL TEXTILE INSTITUTE 


BACK ROW—Left to right: Robert W. Lauder, Kenneth E. Leslie, Ernest L. 
Herman W. Schoelzel, Jr., Max D. Plovnick, Evan H. Fairbanks, Ralph Harwood, 
Edward Grossman, William J. Curtin, William J. Stein, John V. Heffernan. 

FRONT ROW—tLeft to right: Edward H. Bradford, Daniel F. Connolly, Jr., 

Chester M. Kopatch, Leonard J. Phelan. 


Dion, G. Robert Thompson, John S. Beattie, John F. Bogdan, Swamirao R. Lokur, 
Edmund Eismann, Howard N. Stolzberg, Zoltan R. Farkas, Leo L. Poremba, 


Joseph Shain, Luis Echavarri, Albert S. Alcott, Jr., James H. Parechanian, 
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A Classifieation of Dyestuffs 


A Classification Based on the Theory of 
Solutions and Colloids* 


By L. R. PARKS and H. C. BEARD 


HE first coloring matters used, which may or may 

not have been dyestuffs, were those obtained from 

various plants and mineral material. The earliest 
classification, then, would be based on the sources of the 
coloring matters. It is stated® that the Romans effected 
a sociological classification of dyestuffs dividing them 
into major and minor dyes. The major dyes might be 
used for the dyeing of garments for both sexes while the 
minor dyes could be used solely for either men or wo- 
men as the case might be. 

It was early recognized that the method of application 
of different coloring matters to different fibers tended to 
classify the dyestuffs. Bancroft! in 1794 made the 
earliest classification from this point of view. He divided 
dyestuffs into two classes, substantive and adjective. Sub- 
stantive dyestuffs are those capable of producing a fully 
developed color upon the textile material without the nec- 
essary assistance of any other combining substance, while 
the adjective dyestuffs are those requiring an intermediate 
combining substance (called a mordant) to satisfactor- 
ily fix and fully develop the color. Almost a century 
later Nietski® classified dyestuffs as direct dyes and mor- 
dant dyes; the direct dyes being the substantive dyes of 
Bancroft’s classification while the mordant dyes were the 
same as Bancroft’s adjective dyes. 
terms are still in common use. 


These descriptive 
Hummel‘ classified dye- 
stuffs into two groups; monogenetic dyes being such as 
are capable of producing one color only, while polygenetic 
dyes produce distinct colors with different mordants. As 
noted by Thorpe’ this classification is very similar to that 
of Bancroft and of Nietski. 

With the discovery of mauve by Perkin in 1856 the 
interest in dyestuffs developed from the standpoint of 
synthetic preparation of coloring matters. In 1870 Witt® 
published a comprehensive theory of the constitution of 
dyestuffs. He attributed dyeing properties of an organic 
compound to be due to the simultaneous presence in the 
compound of two classes of atomic groups; the chromo- 
phors (for instance, the nitroso, nitro, or azo groups) 
which give color to the compound, and the auxochromes 
(the hydroxyl, amino and substituted amino groups) need- 
ed to intensify the color called forth by the chromophor. 


*Contribution from the Pond Chemical Laboratory of The 
Pennsylvania State College. 


A compound containing a chromophor only was termed 
a chromogen which might be more or less colored but 
needing the introduction of auxochrome groups to make 
the compound of dyestuff. At present the manifestation 
of color and the dyeing properties of an organic com- 
pound are attributed primarily more to the existence of a 
“quinoid” structure in the compound than to the presence 
of the chromophor and auxochrome groups. Different 
factors in the dyeing process, as temperature, hydrogen- 
ion, concentration and oxidation, may cause an isomeric 
change in a compound from the “benzenoid” type to the 
“quinonoid” type and thus render the compound colored*. 

Schultz in his Farbstofftabellan has assigned a num- 
ber to different dyestuffs based primarily on the chemical 
constitution of the coloring matter. The Society of Dyers 
and Colourists of England have also classified dyes in 
their “Colour Index” from the standpoint of chemical 
constitution giving the preparation, properties and mode 
of application of the dyestuff. Green in his “Analysis of 
Dyestuffs” presents a typical classification of dyestuffs 
into chemical classes according to the chromophoric 
groups present. He presents the following classes: 
nitroso, nitro, azo, triphenylmethane, phthalein, acridine, 
anthraquinone, azine, oxazine, thiazine, quinoline, flavone 
and indigoid. Dyestuffs are also classified on the basis 
of the intermediates used to make the dye. 

Classifications of dyestuffs from the standpoint of 
their chemical constitution are valuable to manufacturers 
of coloring materials but they do not assist the dyer who 
is primarily interested in the application of the dyestuff 
to the fiber. Dyestuffs of the same chemical constitution 
differ markedly in their application to different fibers. 
Likewise those dyes which are similar in their mode of 
application may be very different as to their chromophoric 
groups. 

Simple twofold classifications of dyestuffs from the 
point of view of application has previously been men- 
tioned. Benedickt? in 1886 made a distinction between 
color acids, color bases and neutral coloring matters. He 
claimed that both color acids and bases are fixed on the 
fiber in the form of salts but that in the color acids the 


essential color producing group is in the acid portion 
of the compound while in the color bases the opposite 


was the case. Benedickt cited alizarin as a color acid and 
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magenta as a color base. Indigo and vat dyes were con- 
sidered as neutral coloring matters. Since the beginning 
of the century many attempts have been made to find a 
classification of dyestuffs which would be satisfactory 
both as to methods of application and chemical constitu- 
tion. Such classifications have for the most part primar- 
ily considered application of the dyestuffs on the fiber. 
Green presents a typical classification “according to the 
respective affinities of the dyestuffs for fibers’; acid dyes, 
basic dyes, substantive dyes, mordant dyes, pigment col- 
ors, developed colors, sulfide dyes and vat dyes. 

Such classifications have been made without due consid- 
eration of the theories of solutions and colloids. For a 
theoretical study of the principles involved in the dyeing 
process these modern theories must be considered and 
each class of dyestuffs must be strictly defined on this 
basis. It is therefore the purpose of this paper to present 
a classification of dyestuffs based upon the modern the- 
ories of solutions, and to cite a typical example for each 
of the more important classes. 


CLASSIFICATION OF DYESTUFFS 
I. Acid Dyes—The acid dyes are organic color acids 
which contain the color in the acid radical, dissociate in 
water to give colored anions, form true aqueous solu- 
tions, and are removed as the color acid by the fiber. 


Example: Acid Form of Metanil Yellow 


HO,S 


II. Basic Dyes—The basic dyes are organic color bases 
which contain the color in the basic radical, dissociate in 
water to give colored cations, form true aqueous solu- 
tions, and are removed as the base by the fiber. 

Example: Methylene Blue Base 


N 
®t 
(CH,)2N —S— = N(CH,), OH 


III. Salt Dyes—The salt dyes are salts of organic color 
acids or bases which form true solutions in water, are 
removed as the salt by the fiber, and are dyed with the aid 
of neutral salts containing a common ion. 

Example: Metanil Yellow Methylene Blue 

IV. Substantive Dyes—The substantive dyes are those 
dyes which may contain the color in the acid radical or 
the basic radical and form colloidal aqueous solutions. 

(a) Those dyes which are peptized by water to form 

colloidal solutions. 
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. Organic color acids which are peptized by water 
to form colloidal solutions. 

. Organic color bases which are peptized by water 
to form colloidal solutions. 

. Salts of organic color acids or bases which are 
peptized by water to form colloidal solutions. 
Example: Congo Red. 

(b) Those dyes which are peptized by alkali to form 

colloidal solutions. 

1. Those dyes which are peptized by alkali alone. 

2. Vat Dyes—The dye bath consists of a mixture 
of dyestuff, a strong reducing agent, and an 
alkali. 

Example: Indigo. 

. Sulfur Dyes—The dye bath consists of a mix- 
ture of the dyestuff (a sulfur compound) and 
a sulfide soluble in water. 

Example: Thiophenol Black. 

(c) Those dyes which are peptized by acids to form 

colloidal solutions. 


V. Adjective Dyes—The adjective dyes are those dyes 
which will only dye materials mordanted with a metallic 
salt. 

Example: Alizarine. 


VI. Mineral Dyes—The mineral dyes are those dyes 
which are composed entirely of inorganic materials. 
(a) Those produced on the fiber. 
Example: Chrome Yellow. 


(b) Pigment Colors. 


The so-called developed colors are not included in this 
classification. As these colors are produced upon the fiber 
by the application of the diazo reaction to the coloring 
matter already fixed upon the adsorbent their position 
in the above classification is determined by the nature of 
the primary coloring matter. 


The results of experimental investigations based upon 
this classification of dyestuffs will be published in the 
near future. 


Literature Cited 


* Bancroft: Philosophy of Permanent Colors, 1, 118 (1794). 

* Benedickt: The Chemistry of the Coal-Tar Colors, 29 (1886). 
*Green: Analysis of Dyestuffs, (1920). 

“Hummel: The Dyeing of Textile Fabrics, 147 (1885). 

° Matthews: Application of Dyestuffs, 9 (1920). 

° Nietski: Farber-Zeit., 1, 8 (1889-90). 

*Thorpe: A Dictionary of Applied Chemistry, 2, 575 (1921). 

* Witt: Berichte, 9, 522 (1876). 


SUMMARY 


1. Dyestuffs are classified from the viewpoint of their 


application to the fiber and the modern theories of 
solutions and colloids. 
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| Analytical Methods 
| for a 
Textile Laboratory 


The Council of the A.A.T.C.C., believing 
that Dr. Scott’s series of articles entitled 
‘Analytical Methods for a Textile Labora- 
tory” might well be brought together in 
book form, have proceeded with its publi- 
cation. Copies may be obtained from the 
Secretary of the Association, Harold C. 
Chapin, Lowell Textile Institute, Lowell, 
Mass., for 75 cents. 
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Colors 


Its Character, Perception, 
Measurement and Reproduction* 


By ROBERT E. ROSE}; 


OLOR can be considered objectively and subjec- 
tively as can every other phenomenon that pro- 
Objectively the study of light 
lies within the province of physics and it can be developed 
very far without any reference to its physiological action. 
It will be necessary to start with the non-personal study 
of light, because without light there can be no color. Light 
is so fundamental that it is impossible to explain it in 
simpler terms. 


duces sensation. 


All that can be done is to relate it to 
other similar phenomena and describe its characteristics. 
It is typically a group of electro magnetic waves. Electro 
magnetic waves embrace a very much longer scale than 
the small region that is associated with light. The follow- 
ing table emphasizes this: 

Wave Length in 


Electric Waves Centimeters 


Witeless telegraphy ~.<........0..4.5 1x10 

SE OE SI Pree ae 5 x 10? 

Shortest electric waves............... 2x 10° 
Infra-Red Rays 

Lemmest teat waves... 2... 22.6 -80600 3x 10° 

RN, BI os os ers o's’ p ede sees 15x10? 

pe a. So er 5x 10% 


ip el os Ot, ae |: a a er a 7x i9° 
Visible Light 


Eamit of tred.:..... «. 437,000,000,000,000 7.2 x 10° 
MI hocks w a 5 gis 534,000,000,000,000 5.8 x 10° 
2 eee 584,000,000,000,000 5x10° 
BM ES soea aie 631,000,000,000,000 4.5 x 10° 
Limit of violet.... 728,000,000,000,000 4x10° 
Ultra-Violet Rays 
Limit of transparency of glass......... 35x %0* 
Limit of transparency of quartz....... 1.8x 15% 
Layein - FORION 2... ee eee eee 1x 10° 
Chie Seek? GeBION... «5 oe ee ees 1x 10 
X-Rays 
Ehret MaOyS os 5 ob eens acs qeess 1x 107 
ae ee ere rere 1x 10° 
I IG ao shen iis is Na na 5h we 1x 10° 
NR 5 acs ade emk ghee ke ke 84m 2x 10° 
I nh nian velar ein Carn die 4x10" 





*Presented at January meeting, Rhode Island Section, January 
25th, 1935. 
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The longest waves, the length of wave being measured 
from crest to crest, are six tenths of a mile long—these 
are the waves that are useful in wireless telegraphy— 
while the shortest ones are so short that a hundred billion 
of them would not measure one-quarter of an inch. It is 
quite reasonable to expect different characteristics from 
energies differing as much as the extremes in this scale. 
However, there is one point in which all electro magnetic 
waves are identical, and that is that all of them travel with 
an equal velocity, which is called the velocity of light, be- 
cause it was measured for light first of all. This velocity, 
the limit in motion, according to Einstein, is three hundred 
thousand kilometers per second, or 3 x 10!° cm., or, in 
English units, 186,000 miles per second. In order to 
select the waves which produce light, since light is a 
physiological effect, it is necessary to appeal to a sub- 
jective test. This shows that those waves, the length of 
which varies between 400 and 720 millionths of a milli- 
meter, are the only ones producing the response which is 
recognized as light. If waves of this length are allowed 
to fall upon a transparent object, they will pass through, 
changed only unappreciably. If the material is not per- 
fectly transparent but contains obstructing particles, it 
will appear translucent, owing to the scattering of the 
waves. If a beam of white light falls upon an opaque 
body, it may be reflected almost totally, as in the case of 
a surface of magnesium carbonate, or it may be com- 
pletely absorbed. On the other hand, if it falls on surfaces 
of a certain type, some of the waves are reflected and 
others are absorbed. If the whole group of waves falls 
upon a glass prism, all of the waves alter their path on 
entering the surface, that is to say that the path within is 
at an angle to the original direction, and those waves 
which are shortest, 400 millimicrons, are most deflected, 
while the longest are least deflected. The result is that 
when the waves leave the glass, instead of being a narrow 
bundle they are spread out into a band. If this band is 
allowed to fall on a collecting prism, it can be caused to 
move together and appear as a single line again, that is, 
the spreading of light by a prism is a reversible process 
and does not mark any permanent alteration in the char- 
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acter of the light. As in all wave motions, the intensity 
is measured by the amplitude, that is, by the height from 
valley to crest of the wave. 

It is desired to form some better notion of these magni- 
tudes by recalling these facts. In the first place, the speed 
with which electro magnetic waves travel is sufficient to 
take a wave 714 times around the earth in a second. The 
most amazing characteristic of light is the speed at which 
it travels. The actual length of a light wave, let us say 
of 500 millimicrons, is so minute that it amounts only to 
1/80000 of an inch. As a comparative measure, the 
grains in cornstarch are roughly 15 microns in diameter, 
or 30 times this wave length, and yet two billion corn- 
starch grains are present in one gram of the substance. 

In any discussion of light in connection with color, it 
should be remembered that while light travels in straight 
lines under ordinary conditions, it is very easy to cause it 
to undergo both refraction and diffraction, which depend 
on a bending of the ray at an angle to its course. 

Before considering light subjectively, it will be well to 
describe the machine which functions in giving us the 
impression of light. This organ is the eye. It consists 
essentially of a diaphragm (the iris), a lens, a camera box, 
and the retina. The material of which it is built is trans- 
parent to electro magnetic vibrations with wave lengths 
between 400 and 720 millimicrons. These waves, when 
they fall upon the external eye, pass through the lens and 
are focused on the retina. This focusing is carried out in 
a way which is quite unique among optical instruments. 
As all know, who have had anything to do with cameras, 
the nearer the object the further the film must be from 
the lens. Now the eye does not move the sensitive film 
back and forth as is done in adjusting the focus of a cam- 
era, but it alters the shape of the lens automatically, de- 
creasing its convexity in order to increase its focal length. 
This adjustment for focus is necessary in the ordinary eye 
for any object which lies within 65 meters, roughly 200 
feet, of the observer. The amount of accommodation, as 
it is called, increases as the distance of the object de- 
creases. The actual muscular mechanism is an increase of 


the pressure on the lens in order to increase its convexity. 
There are many peculiarities of the way in which the 
eyes see that are extraordinarily interesting, but would 


lead too far here. For instance, the extreme delicacy of 


the muscular and nerve correlation which results in two 
dissimilar images, one taken from each eye, forming a 
single picture, and in that way giving us stereoscopic vis- 
ion. 

To arrive at some conclusion regarding that very in- 
tricate process which gives the effect of light and of color, 
the light waves can be traced through the lens to the 
point at which they are focused on the inner surface of 
the back of the eyeball, the retina, and the retina can be 
examined objectively to discover what it is like. It is dark 





purple and covers the posterior, hemispherical concavity 
of the eyeball, except for a spot just where the optic 
nerve takes off on its way to the brain, the well known 
“blind spot”, and another roughly circular area, which is 
yellow, not placed concentrically with respect to the circle 
of purple about it. How does this arrangement function 
when light is admitted? A person in a perfectly dark 
room for 30 or 40 minutes, with eyes open, will have a 
sense of seeing gray. This means, since it is a common 
characteristic of all normal eyes, that there is some ac- 
tivity at the back of the eye which by retinal stimulus 
registers in the brain as light. Probably it is some chem- 
ical breaking down of the extraordinarily labile materials 
which are employed in seeing. If, for a moment, he looks 
at a small white square illuminated with white light, then 
the light source is removed, he will see this square against 
the residual black as a very intense black, as though look- 
ing into a black velvet lined box. This shows that light 
alters the constant condition in the retina. Now suppose 
he has waited until the uniform gray has become reestab- 
lished, and then observes a very feeble source of light 
passed through a prism so that a spectrum is projected on 
a white background. If this spectrum is just sufficiently 
illuminated to be visible, it will have no color at all, but 
will be a band of gray. This band of gray will differ in 
brightness, the maximum brightness lying at a point cor- 
responding to the green in the spectrum. On increasing 
the intensity of the source of light, the prismatic colors 
emerge and as they do so the point of maximum bril- 
liance shifts from the green, where it was seen as a gray, 
to the yellow-green. This experiment gives some clue to 
the mechanism of black and white and color vision. In 
a very low light all eyes are totally color blind. At the 
same time, the sensitiveness of the eye has increased a 
thousandfold for black and white. Also, when the illumi- 
nation is very faint, an object is seen better if it is not 
directly in the line of sharp vision. This was known to 
star gazers centuries ago, who found they could see more 
stars in a cluster if they looked just to the side of it. Now 
when looking at an object, the focus of the light waves 
is directly on the yellow spot of the eye, when looking 
past an object, its image is cast on the purple part of the 
retina. Anatomically this purple part of the retina differs 
from the yellow in possessing sensitive structures which 
the anatomists call rods, these rods being replaced in the 
yellow portion by an arrangement of cones. The yellow 
part of the eye is then apparently black and white blind, 
or very nearly so, while the larger surrounding area is 
extremely sensitive to black and white but color insensitive 
—although not absolutely so. Certainly the yellow area 
does not function unless light intensity of a higher order 
than that necessary to stimulate the black is applied. It 
is reasonable to assume that the physiological function 
of sight is a result of a chemical change in the retina, and 
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it is found that the purple retinal area contains a pigment, 
the so-called “visual purple’, and that this pigment is 
light sensitive to an extraordinary extent. In the retina, 
it is destroyed almost instantly, even by very low illumi- 
nation, but it is regenerated as fast. The amount pro- 
duced overtakes the amount used when in the dark, thus 
there is an increase in sensitive material. Black and white 
or achromatic vision then is apparently a result of the de- 
struction of visual purple by wave lengths of light be- 
tween 400 and 720 millimicrons. 

It has already been pointed out that in “threshold light” 
or twilight, color vision fades out and the region of maxi- 
mum visual effect shifts to the green portion of the spec- 
trum. This emphasizes the fact that what is seen is de- 
pendent on light intensity as well as light quality. As a 
matter of fact, this is exactly what accounts for the extra- 
ordinary color changes in the landscape as night comes on, 
the violets fade out, the reds turn black and the greens 
assume a brilliance quite astonishing. Just at dusk before 
everything turns gray, the color of a lawn is so brilliant 
that it is difficult to account for it, unless one knows 
that it is a direct result of the shift in the intensity effect 
with the fading light. To some extent, this effect has 
been the chief difficulty in using artificial daylight, the 
intensity has been too low to satisfy the eye and has re- 
sulted in vitiating normal judgment. Curiously enough 
there are some people who can see only with the yellow 
part of the eye, these people become entirely blind in the 
twilight as soon as their color sensitive threshold is passed. 
Again there are others, who are totally color blind, who 
see exceptionally well in dim lights. 

So much for the mechanism of vision. It is not known 
how different length waves falling on the yellow area pro- 
duce a sensation of color. All that can be said is that 
there is a relation between wave length and color as de- 
scribed by the average human being. The colors and their 
wave lengths are shown in the table already presented. If 
a bundle of waves containing all these wave lengths strikes 
the eye the result is a sensation of white. If only one 
wave length strikes the eye, the sensation is that of color. 
Another curious feature of the eyes, which is frequently 
overlooked in connection with color vision, is that the 
lens of the eye is not achromatic, therefore, it does not 
bring to a focus on the same plane, light waves of dif- 
ferent wave lengths, the extremes being violet and red. 
When the eyes are turned from a violet to a red object, 
an unconscious adjustment takes place similar to that 
which occurs when an effort is made to keep an object in 
sharp focus when it is moved nearer the eye. This point 
is a vital one in connection with the efforts that have been 
made to get stereoscopic effects on the screen in two colors. 
At the rate which the moving picture film flickers, say 
from red to blue, the eyes find it next to impossible to 
keep up with the necessary change in focus and in a very 
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short time they become so fatigued that the result is a 
severe headache. When lights of all wave lengths fall 
on the eye, the response is not the same, the region of 
maximum stimulation lies in the yellow. The following 
table shows what comes of white light if some of its con- 
stituent wave lengths are removed: 


Absorbed Part Color of the Residual Light 


Violet Green-yellow 
Blue Yellow 
Green-blue Orange 
Blue-green Red 

Green Purple 
Yellow-green Violet 
Yellow Blue 

Orange Green-blue 
Red Blue-green 
Purple Green 


To summarize then, color vision is the effect produced 
on the cones of the retina by electro magnetic waves lying 
between 400 and 720 millimicrons wave length, provided 
all the waves are not present together to produce white, 
although it is possible to remove fairly large cuts from 
the total range and still leave an uncolored impression, 
i.e., white light. These waves are most effective in pro- 
ducing stimulation, that is, they give the maximum effect 
of luminosity around a wave length of 550 millimicrons. 
The number of waves reaching the eye in a second is 
startling. Remembering that there are 20,000 to the cen- 
timeter, since light travels with a velocity of 300,000 kilo- 
meters per second, it follows that in one second a light 
beam 186,000 miles long enters the eye, and if the object 
is red 437 million million waves. At the other end of the 
spectrum the frequency has gone up and 728 million mil- 
lion vibrations per second produce violet. These waves, 
striking the cones, apparently produce a chemical change. 
Presumably this chemical change is only of a three-fold 
nature, that is, corresponding to three primaries, while the 
relative intensity of the excitation of the three types of 
cones results in different sense impressions, varied over 
all the spectral colors, and of mixtures of these. 

Turning to the peculiarities of color vision, it is found 
first of all that the eye does not register unequivocally 
the nature of the stimulus necessary to produce color. 
For example, a white object illuminated by only red and 
blue-green will appear white. If it is illuminated by blue 
and blue-green and green at one end of the spectrum and 
orange and red at the other, all at once, it will also appear 
white, and it is possible finally, by leaving out the red 
and the green, but using all the other colors, to produce a 
white. The same applies to colored sensations. For in- 
stance, a yellow may be the result of vibrations of 550 
millimicrons, that is to say of monochromatic light or of 
a combination of green and red, or of blue-green, green, 
yellow and orange and red, or of yellow-green and orange 
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or of yellow-green, yellow and red, or of a very broad 
band in the green and a broad band in the red. This is 
no cause of inconvenience, but in considering vision as 
a measure of color, it is extremely important to remem- 
ber this characteristic. The examples refer to the addi- 
tion of one source of light to the other, adding one wave 
length to the other. In practice, we, who deal with dyes, 
always take color away rather than add it. When dyeing 
a cloth yellow, the light that falls upon it is robbed of its 
violet so that the total light reflected must be less than 
that falling on the cloth. When dyed red, its blue-green 
is withdrawn. So that eventually if all the colors of the 
spectrum are put onto a piece of cloth, total subtraction 
or black results, not white. It is often said that the dyer 
would be quite happy if he were given a perfect red, a 
perfect yellow and a perfect blue-green, that is, if he were 
to have dyes absorbing light over a very sharply defined 
part of the spectrum. Actually, if he were to have such 
ideal materials, he would find that his blacks were very 
poor. The area between the sharp bands would reflect 
enough light to make his blacks grays, or dirty blacks, 
and all he could do would be to make them redder or 
bluer, he could not make them more intense. It is neces- 
sary to subtractive colors to overlap somewhat if the end 
point is to be a black. It is not necessary for additive 
colors to show this overlapping. 

In considering the very involved field of color estima- 
tion and measurement, it is necessary to find out which 
are the essential characteristics which describe a colored 
body or a colored light. There are three. The first is the 
very obvious one of the dominant wave length, that is, 
the intrinsic color effect produced by the light vibration. 
This is known as the hue or chroma. Next comes the 
saturation, that is, the relative amount of colored and 
white light in the dominant hue. For instance, it is im- 
possible to get a more saturated yellow than that given 
by the sodium lamp. If both the saturation and the white 
light are decreased, the brilliance, the third attribute, is 
diminished ; it is the same thing as adding a neutral gray. 
Any colored body can be described by stating its hue, 
saturation and brilliance. This is very plain sailing ; how- 
ever, it is not so easy to measure these quantities and 
there have been a great many efforts to standardize color, 
not dyes, by an approach depending on a scale for each 
one of these attributes. In the Ostwald system the gray 
achromatic scale is divided into 100, from total white to 
total black, and then the brilliance is measured by the 
amount of this in the hue, the hue being on another scaie 
which is from full saturation to white. Therefore, by 
giving a figure showing the amount of black, the amount 
of white and the amount of saturation, each color is de- 
scribed. In order to make this more than an academic 
treatment, it is necessary to have color charts showing the 
actual effect on the eye of various admixtures and this is 


where the method breaks down because the eye sees much 
finer differences than can be obtained by making a series 
of pigments which are in themselves very far from pure 
saturated hues and putting these on white paper. An- 
other system, which is based on the same principle, is 
that of the Munsell color chart. Personally, I prefer this 
to the Ostwald system and it has been found very useful 
in naming colors so that two people can agree on the par- 
ticular shade of blue-red which is Fuchsia, for example, 
or strawberry. These systems really would be useful if 
standardization could be carried far enough to include a 
comparatively few standard shades, but this is utterly 
impossible at present. In the first place, the material 
which is colored varies. In the second place, the dyestuff 
that can be used may not give the exact shade considered 
standard, and, third, there is always the psychological ele- 
ment of the desires of the sales department. As a matter 
of fact, the eye can probably distinguish something like 
100,000 distinct color differences. Probably the trained 
eye can see more. Actually, of course, in the sense of the 
physicists, there are an infinite number of colors because 
every change in the wave length, even to the slightest 
extent, produces another color. However, color is es- 
sentially physiological, and, therefore, it is not quite as 
complicated as it would be had every minute variation in 
wave length combinations to be considered. 

If instead of measuring color in terms of color, it is 
measured in wave lengths, that is, in terms of the under- 
lying physical basis, then methods for color measurement 
can be set up that are absolute. The simplest instrument 
of this kind is the spectrophotometer. Anything less than 
this, for instance, the many tintometers, are merely de- 
vices for assisting the eye in comparing color. They de- 
pend solely on the physiological function of the sense of 
sight. The spectrophotometer in its simplest form is an 
instrument that allows of the examination of a colored 
body in each region of the spectrum. If it is an opaque 
colored body, it is necessary to illuminate it with white 
light and then to allow the reflected light from the colored 
surface to pass through a system of prisms in such a way 
that it is possible to determine where the light waves re- 
flected from the body are situated with respect to the pris- 
matic curve. If in addition the intensity of the reflection 
in each part of the spectrum is measured, then the color 
is characterized exactly. A spectral curve can be traced 
and it can be said that this color is produced by wave 
lengths of a certain character in a certain intensity rela- 
tion. For instance, the examination of a perfectly white 
body illuminated by yellow sodium light would produce a 
maximum in the light reflected at about 558 millimicrons. 
On each side of that the curve would drop vertically to 
no color, and it would be apparent that the effect was that 
of a pure spectral yellow. No yellow in a dyed surface 
produces such a curve as this because dyes cannot be found 
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that absorb all light, except the yellow, and absorb no 
yellow. 

The curve would vary with variation in hue, satura- 
tion and brilliance. The hue would be represented by the 
total shape of the curve, its maximum point would lie 
differently for each different hue. The saturation would 
be represented by the position of the maximum of the to- 
tal reflection curve. Brilliance would be shown by the 
position of the whole curve upward or downard, with re- 
spect to the line of total reflection, and also the slope of 
it. In the usual curve the top is the line representing total 
reflection by a white body, such as magnesium carbonate, 
the lower the curve the lower the brilliance. Thus, the 
three attributes of any colored body can be defined by a 
curve. The problem of mere measurement is solved, es- 
pecially when using such very beautiful instruments as 
those now available, which save the trouble of ocular 
observation and draw the curve automatically, the in- 
tensities being measured by a photo electric cell. The prob- 
lem is that of using this measurement to evoke a sense of 
color. It can be used without this, of course, by saying 
that in order to match the shade the curve must be repro- 
duced, and provided the same colored bodies were used 
under the same conditions, this might be possible, but this 
is merely an academic approach. 

The curve suffers from one handicap, the eye is stimu- 
lated quite differently by different wave lengths, and in 
this it does not agree with the intensity measure made by 
the machine. A yellow light is much more effective in 
producing a feeling of luminosity than any other part of 
the spectrum, so that the curve must be converted into 
the equivalent physiological visibility curve. It is said 
that there is to be built an instrument which will do this 
automatically, a super calculating machine. Without the 
instrument it is a long job, occupying not merely minutes 
but hours, and at the end of that time a curve only is 
available. A color physicist could read either one of these 
two curves without any difficulty and say it represented 
a certain kind of color, but he could never characterize 
it as minutely as he would if he looked at the colored body 
itself. This is a very serious difficulty. In addition, when 
it comes to the reproduction of the color, it is a fact that 
the materials used are never twice exactly alike, and while 
it has been found possible to organize 2 dyehouse so per- 
fectly that pieces are dyed to the same shade automati- 
cally, in general the matching of color is done by what are 
in the physicists sense very imperfect media. The spec- 
trophotometer is a very useful instrument, an indispen- 
sable instrument, in studying the characteristics of colored 
bodies. It is a reliable instrument in measuring the 
strength of dyes if it is used with great discretion. It is 
an instrument that allows of making an exact and per- 
manent description of a color entirely independent of any 
physiological function. I am sure that by using it we 
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shall learn more and more about color as a physiological 
response, but I do not believe that for a very, very long 
time we shall be able to use the instrument in helping us 
with our color matches. There are a great many types of 
spectrophotometers with photo-electric cell attachments 
being developed. Most of these are useful little instru- 
ments, but their utility is very limited. These are little 
boxes into which can be put two samples. By using suit- 
able filters and light sources, it can be shown that one of 
the samples is a little redder than the other, but this does 
not tell the dyer how much of a brown he should add in 
order to get this redness. It will be a long time before 
dyestuff bottles are marked with figures corresponding to 
such a machine so that such and such a deflection of the 
needle will represent so many units or pounds per 100 of 
material, because it will be just as necessary to stand- 
ardize the fiber and this is impossible. 

This very brief inadequate discussion of color meas- 
urement must suffice. There remains the subject of color 
reproduction, and by that term I do not mean the produc- 
tion of color by a dyer, but rather the obtaining of a 
mechanism by which light can be altered to give color im- 
pressions. The instruments for changing light are dye- 
stuff molecules. Ever since synthetic dyes became prac- 
tical, the chemist has been setting up theories to account 
for the relation between chemical constitution and the 
color of the dyestuff. Because benzene and naphthalene, 
particularly naphthalene, were present in most colored or- 
ganic color molecules, except where anthracene was the 
characteristic nucleus, the early theories grew up around 
the belief that unsaturated bonds were absolutely essen- 
tial to entangling light waves. The earliest of the theories 
was that of Witt, who introduced the terms chromophore 
and auxochrome. Essentially, this theory stated that un- 
saturation produced a tendency to a colored body. This 
might be the double bond between carbon atoms or be- 
tween nitrogen and carbon, nitrogen and nitrogen (the 
azo group), the carbonyl, the nitro and nitroso groups. 
These were the true chromophores. The molecule con- 
taining chromophores was a chromogen. This chromogen 
was not a dyestuff. In order to make it a dyestuff it was 
necessary to introduce into the molecule certain groups 
called auxochromes. These were principally the amino 
group and the hydroxyl group. These groups intensified 
the latent color and made it visible and also had an effect 
on the affinity for the fiber. Later on the quinone group 
assumed enormous importance in the theory of color and 
it was regarded as the fundamental arrangement, at least 
in the tri-phenyl-methane series. All this was before we 
had any idea of valency other than a direct bond between 
atom and atom. Werner gave us a much beiter under- 

(Continued on page [216] 340) 
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The Prophylactic 
Value of Actively 


Antiseptic 


Materials 


By RUDOLPH REBOLD+ 


HAT is general prophylaxis? Prophylaxis 
includes the knowledge and the methods by 
means of which we prevent or at least en- 

deavor to prevent disease; and the scope of general pro- 

phylaxis is the scientific inquiry as to whether this is on 
the whole possible and in what way it may be done. We 
understand by it the sum total of all purely and exclu- 
sively medical knowledge and measures whose object is 
the prevention of disease. These are in part general and 
in part individual. The general prophylactic measures 
are those directed against agents which are equally in- 


jurious for and will produce disease in all individuals 


belonging to the group. Individual prophylaxis presumes 
the existence of some constitutional factor which will 
cause the development of disease in some one individual. 
The one is a complement to the other and passes over into 
it without any sharp line of demarcation. The more gen- 
eral the measure, the more does it become a hygienic work 
in which not only the physician but also the engineer, the 
legislature and the educated classes take part. 

Individual prophylaxis should commence with the earli- 
est training of the child. The family physician, in the 
good old sense of the word, knew thoroughly all the pecu- 
liarities of the family—good or bad. In our more mod- 
ernistic day however, with its socialistic tendencies, the 
State and the community are undertaking more and more 
the family physicians duty. What the members of the 
family fail to do is done by the State. The supervision 
of the young, the regulation of their mode of living and 
conditions of development by the State and the commu- 
nity must more and more become such that will be per- 
mitted to interfere with the freedom of the household 
arrangements when they are proven to be unhygienic. 

Scientific prophylaxis gives us two methods by which 
we may prevent or overcome infectious disease. We pre- 
vent such disease either by destroying the exciting cause 
of the disease, by making it inocuous, by keeping it from 
coming into contact with individuals, or by a method which 
will strengthen, fortify and immunize those who are ex- 
posed to the disease. 





* Presented at meeting, New York Section, Jan. 25, 1935. 
7 President, Toxic Gas Research Corp. 


Only the first of these two methods interests us here. 

The world of microbes, that world of minutest living 
beings, has existed, invisible and unknown to man, 
throughout the ages. Only comparatively recently has its 
ever present myriads been forced upon our attention. As 
late as the middle of the 19th century disease and death 
brought about by germs remained a mystery due, be- 
lieved the many, to malignant spirits. Only with the 
development of the microscope was it possible for man 
to be certain of the presence of such tiny creatures and 
to begin intelligently the battle to study and control them. 

In this day of our knowledge of the prevention of in- 
fectious diseases we can scarcely realize the state of mind 
of the people who constantly faced the menace of the 
unknown in the fear of being attacked by such terrible 
epidemic scourges as the bubonic plague, yellow fever, 
cholera, small pox and the endemic or ever present dis- 
ease of tuberculosis, syphilis and malaria knowing noth- 
ing about their cause, prevention and cure. 


These shocking conditions were due chiefly to the fact 
that people knew nothing about the activities of these 
microscopic or ultra-microscopic organisms in disease and 
health. 

Microbes are almost ubiquitous. Members of each 
class may be found all over the known world. As long as 
a trace of organic substance of the simplest nature and a 
little moisture are present germs of some sort may grow. 


Recently acquired evidence by Col. Charles A. Lindbergh 
even demonstrates that microbes remain alive in the upper 
air currents across the Atlantic Ocean. 

Let us rehearse first what might happen if we humans 
stopped the guiding and controlling of microbes and tried 
to continue our communal way of living: 

(1) Perhaps the first thing to be affected throughout 
the civilized world would be the transportation of milk. 

(2) All products associated with milk as a commercial 
industry (cream, butter, cheese) would be affected. 

(3) The whole canning industry including making of 
condensed milk would be shut down. 


(4) Business depending upon the conscious use of 


215 















































































































































340 


AMERICAN DYESTUFF REPORTER 





June 17, 1935 


Proceedings of the American Association of Textile Chemists and Colorists 


microbes for aiding in certain processes such as the tan- 
ning of leather, the retting of flax, the production of en- 
silage, the production of alcohol through yeast, the making 
of bread with yeast, all of these would disappear as in- 
dustries on a large scale. 

(5) Food poisoning with its tragic spectacular effects 
would increase. 

(6) Fruit and vegetable growing on a scale large 
enough to meet the needs of great masses of people would 
gradually cease. 

(7) Animal raising on a large scale likewise would be 
greatly interfered with due to uncontrolled epidemics. 

(8) Last would occur the disappearance of large com- 
munities of civilized man through disease and starvation. 


We see then that it is up to man to do everything he 
can to better all natural processes that promise to help 
him preserve and improve his life; he must take his part 
in nature’s plan. ‘‘Nature wants man or the microbe to 
survive.” 

Bacteria control therefore is the most important branch 
of prophylaxis and its application spells the guidance of 
human destinies. 

Direct contact with bacteria in the presence of moisture 
are the essentials which promote all infections and the 
process Sanasize has been developed to function when 
and if these conditions are met. 


Any material which permits penetration and absorption 
of liquids may be subjected to the process Sanasize and the 
materials so treated demonstrate active bacteria killing 
properties. This active antisepsis functions when and if 
needed, that is under the conditions most favorable to 
disease propagation (contact in the presence of moisture). 

The Sanasize process effects not only a degree of tem- 
porary sterilization (as in the case of steam sterilization), 
but it imparts to the materials proper germ killing po- 
tency, in other words it is a true bacteria control. 

A recently acquired general concept of the public at 
large seems to indicate that the word sterilization has be- 
come a sedative which appeases the fears of bacterial con- 
tamination. Such conception is highly misleading and 
dangerous. 

While it is true that effective sterilization of materials 
has its definite place, it should always be borne in mind that 
such sterilization is only a temporary state of affairs, 
amounting to a bacterial house cleaning. With the open- 
ing of the sterilizer door, however, immediate contamina- 
tion with the omni-present bacterial life is re-established. 
Any sterilized article should always be dated and any date 
which is not the immediate present precludes true sterility. 
Sterility to be useful must be permanent and the object of 
the Sanasize process is to accomplish such permanency. 
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This is a pictorial rep- 
resentation of a stand- 
ard bacteriological 
test done according 
to methods used by the 
United States Govern- 
ment to determine the 
strength and efficacy 
of antiseptics. The bac- 
terial strain used is 
Staphylococcus Aureus. 
The items marked 1, 2, 
3, and 4, are “‘Sani- 
sitized’’ Sterile zone 
(Halo of Health) very 
marked. Item marked 
5, same material, shows 
profuse bacterial infu- 
sion, it is not treated, 





Bacteriological evidence, supported by the leading labor- 
atories and made under the conditions of the U. S. Stand- 
ard tests for testing antiseptics, demonstrates that actively 
antiseptic (Sanasize) materials not only control bacterial 
life present, but they also control pathogenic organisms 
(disease virus) deposited on the materials as and when 
contact with human exudates is established. 


This bacteriological evidence is a most eloquent pictorial 
representation of what our newly acquired weapon Sana- 
size means in the warfare between mankind and bacteria. 


COLOR 
(Continued from page [214] 338) 

standing of the nature of valency and pointed out that 
there was such a thing as coordination valency. The most 
recent theory regarding color and constitution is founded 
on an application of the coordination valency idea to the 
earlier work of Witt. An organic colored body is de- 
fined at present as one possessing a certain degree of co- 
ordinative unsaturation. But this, to give real color must 
Tri- 
This sub- 
stance, discovered by Gomberg, is pale yellow—the cen- 
tral carbon atom is unsaturated. 


be coupled with the property of producing ions. 
phenyl-methyl will serve as a single example. 


If this is converted into 
tri-phenyl-methane, it becomes colorless with the satura- 
tion of the carbon. If tri-phenyl-methyl is converted into 
the chloride, the material is quite colorless but if this 
chloride is dissolved in sulfur dioxide, it behaves like a 
salt, giving rise to chloride ions and tri-phenyl-methyl 
It would be 
possible to go very far in explaining the constitution of 
dyes in terms of this theory, formulated by Dilthey and 
Wizinger. 


ions—the solution is then intensely yellow. 


The control of light to produce color involves many 
industries and is based on the sciences of physics, chem- 
istry and physiology. In all its phases it is a subject wor- 
thy of study, full of interest and a beautiful example 
of the power that comes of knowledge. 
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The Technique 
of Rendering 


Fabries Actively Antiseptic 


By L. D. CLEMENT? 


OU have just heard my distinguished associate, 

Rudolph Rebold, on the Prophylactic Value of 

Actively Antiseptic Textiles. I believe you con- 
cede there can be no question as to the desirability of 
germ proof products, textile materials particularly. 

Manufacturers, jobbers, retailers and buyers—all of 
them, will eventually, if not at the present, recognize the 
urgent need for removing textiles from the field of po- 
tential disease carriers. 

Although over night success is not possible for a process 
of such a wide range of application as “Sanasize,” sev- 
eral manufacturers of nationally advertised products have 
embraced or are about to embrace it. 

The products include textiles of many varieties, paper 
items and leather. 

In each instance the respective industrialists have rec- 
ognized the public health issue involved, and it is a tribute 
to the farsightedness of these industrialists that the moves 
to adopt the process have, in nearly every instance, origi- 
nated with themselves. 

For economic reasons little or no effort to publicize the 
developments has been made by our research organization. 

Some technical trade papers have carried the news of 
the research and the response from large and small or- 
ganizations alike has been most gratifying. 

It seems fair to assume that germ proof manufactured 
articles will, within a reasonable period of time, be as 
common and as generally accepted as pasteurized food 
products. 

Dealing with a germ-conscious public, manufacturers 
realize that quite apart from the public responsibility in 
the matter, it is good business to anticipate and make 
advance efforts to meet the demands which are bound 
to follow in the wake of the spreading knowledge that 
germ proof textiles, paper, leather and other articles of 
manufacture are a reality and not just a speculative pos- 
sibility. 

We believe the process to be a natural successor to 
sterilization, and we also believe that once the public is 
cognizant of the health value of actively antiseptic goods 
it will be difficult to ignore the demands for it. 


—_—. 


* Presented at meeting, New York Section, Jan. 25, 1935. 
+ Chairman, Executive Committee, Toxic Gas Research Corp. 


As to jobbers and retailers, current evidence is avail- 
able in support of the contention that both are in com- 
plete accord on at least one major point—namely—the 
desirability of being able to convey sanitized products 
to the public. 

Permit me to enumerate a few articles which are known 
to be processable: ticking, sheeting, fancy pillow covers, 
bolsters, bedspreads, stockings, handkerchiefs, upholstery 
material, blankets, powder puffs, fabric air filters, hooked 
rugs, paper face tissues, hygienic pads, gauze, furs, leather 
hat bands, cardboard food and candy containers and milk 
bottle caps; the articles mentioned are representative and 
they serve to indicate the scope of the process. 

Even laundry can be sanitized. One of the country’s 
largest laundry chains, if not the largest, principally en- 
gaged in servicing hotels, clubs, hospitals and office build- 
ings, has been and is cooperating with us for the purpose 
of adapting the process to laundries. 

In view of the record it cannot be said that retailers 
and jobbers have failed to respond. Quite apart from 
the evident enhanced commercial value of sanitized prod- 


ucts, the public health issue involved seems to be well 
understood. 


It may be needless for me to add that the advertising 
experts connected with merchandising establishments in- 
variably visualize the value of the process—especially in 
relation to new copy. 

If a good “‘ad-man” can now make us believe that 
championships are within our grasp if we will but choose 
the right cigarette—it is fair to assume that “ad-men” 
will in the future be able to promise us a snakeless or 
rather bacterialess Eden, provided we spend our money 
on germ proof products. 


Be that as it may—quite apart from imageries, we can 
really do very well with a sharply reduced supply of bac- 
teria. 

A health minded public is today’s reality—science, 
heavily abetted by the press and the radio have actually 
succeeded in establishing as general knowledge that health 
is not a matter of individual concern. 

To observe the elementals of sequence, it is necessary 


217 








342 


AMERICAN DYESTUFF REPORTER 


June 17, 1935 





Proceedings of the American Association of Textile Chemists and Colorists 


— 


to review at least some of the pertinent research history. 

Many well known inventions and discoveries are said 
to be accidental. As sponsors of the “Sanisize” process 
we cannot make the same claim. No doubt, it would be 
more romantic to claim either inspiration or accident as 
parent of the process, but in deference to facts we admit 
the process to be deliberately arrived at—as a matter of 
record, a visit to our laboratories of a well known local 
dyer and finisher, Mr. Julius Scheinbaum gave birth to 
the idea generally. We were demonstrating the bacterici- 
dal and germicidal powers of certain toxic gases held or 
bound to various substances when the remark was made, 
“Tt would be great if we had a textile finish with some of 
that gas in it.” 

It is needless to say that subsequently and henceforth 
fixation of the active germ killing elements in textiles 
became our objective. We succeeded chiefly because 
we kept working on the problem despite some very dis- 
appointing early experiences. 

Prior to our work on textiles, however, we had proven, 


in a practical way, that the gases could be bound to soap, 
wood and soil. 


Originally—going back some fourteen years—a subsi- 
dized research organization was established by a group of 
men interested in science, more particularly in finding 
some specific peace time use for a toxic gas art of my 
own invention. This gas had been used in chemical war- 
fare. 

The venture was non-commercial. 

Our research findings were published in two reports, 
the reports established the value of toxic gases, espe- 
cially in matters concerning entomology and _soil-bac- 
teriology. As a separate presentation a report was made 
on the subject “gas therapy.” 


However, as a review of the research work carried on 
through the years is not germane to the present issue, 
“actively antiseptic textiles,” the condensed history data 
just given must suffice. 

In the pursuit of our special work with textiles, need 
for the assistance of nationally recognized authorities on 
bacteriology soon became urgent. We were fortunate 
enough to enlist the interest and aid of Dr. Victor J. 
Donnet, a ranking member of the County Medical Asso- 
ciation, and conceded by that body to be one of the few 
locally resident physicians meriting approval of his bac- 
teriological laboratory. 

Dr. Donnet heads the medical staff of the West Side 
Hospital and he is in charge of the Medical Art Diag- 
nostic Laboratory as well. 

In matters of bacteriology we have been, and are still, 
guided by his judgment. Over 300 different fabrics pro- 
cessed according to the “Sanasize’’ method have passed 
the rigid bacteriological tests which are standard for his 
laboratory. 
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We are also bound to acknowledge the work done on 
sanitized products by other authorities, and whilst it is not 
practical to mention all of them, it seems fitting to recog- 
nize those responsible for the more exhaustive reports, to 
specify :—Prof. Ralph McKee of Columbia University, 
on textiles generally ; Dr. Schwartz of Bendiner & Schles- 
inger on sanitized laundry items, and Dr. Lloyd Arnold, 
University of Illinois, College of Medicine, Department of 
Pathology & Bacteriology on paper tissues. 


Though stressing the importance of the bacteriological 
and microscopic investigations, we have not neglected to 
secure reports from strictly textile testing bodies. As 
a summary of all reports it may be said that properly 
sanitized textiles have proven to be actively antiseptic. 

Processed textiles remain permanently sterile until sub- 
jected to severe soap reactions. 

Processed textiles will tolerate dry cleaning—without 
loss of antiseptic powers. The active principles cannot be 
brushed or rubbed off. Processed textiles become actively 
antiseptic when contacted with bacteria laden disease 
exudates. The active principles are not visible even under 
the scrutiny of the microscopic lens, and no “tell-tale” 
odors identify sanitized fabrics. The process elements 
become an integral part of textiles, more firmly fibre-fixed 
than many dyes. Extractions of the active factors dropped 
into the eyes of rabbits established the process elements 
as non-irritating in fact. Persons having no allergy or 
susceptibility to textile dyes cannot claim sanitized textiles 
offensive—on the contrary—though no therapeutic value 
is claimed or implied, many independent reports indicate 
that some eczematoid conditions are controlled by con- 
stant “direct to body” wear of treated wool, silk and cot- 
ton fabrics. 


Sanitized textiles are not nearly as inflammable as ordi- 
nary fabrics. Generally speaking, dyes in fabrics are not 
affected during processing, though in some instances it 
is necessary to select a deeper color to insure the desired 
shade. 

No doubt the antiseptic elements themselves tend to 
preserve fabrics by making them less susceptible to dis- 
integrating influences. 

In reference to tensile strength and elongation—several 
tests indicate a moderate increase of both. In no instance 
have fabrics been weakened by the process, except in a 
few cases when improper use of the activating factors were 
resorted to. 

Despite reports of moderately increased strength and 
elasticity, we do not imply that old, overestored or gen- 
erally fibre-injured fabrics will benefit one iota by being 
processed—this has been tried. Old fabrics can be ren- 
dered actively antiseptic, but lost strength qualities can- 
not be restored. 

As an incidental benefit, sanitized articles are of course 
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vermicidal. Treated furs, for example, are also moth- 
proof, that is, until such time as --. larvae learns to 
enjoy a diet of antiseptic eleme werful enough to 
kill the dreaded organisms identified with septicemia. 
Although we know from experiments made that some 
larvae seem to enjoy perfect health even embedded in pure 
lead acetate, we feel confident with cause, in the matter of 
sanitized articles. Processed textiles or furs will remain 
vermicidal, at least until our entomological enemies decide 
to include pure phenol on their menu. Though non-irri- 
tating the active factors of “Sanasize” outrank phenol 
bacteriologically. 

Last, though not least, treated fabrics are, due to their 
hygroscopicity more “alive” than ordinary fabrics. 

The foregoing remarks cover the general qualifications 
of germ proof textiles. 

And now permit me to deal briefly with the problem— 
“How can this development best be brought to the atten- 
tion of textile chemists and technicians everywhere?” In 
the final instance, no universal recognition is possible 
unless the technical cornerstone of the textile industry 
“the chemist’ is supplied with the essential facts. 

We have, on more than one occasion, been advised that 
no primary interest in bacteriology may be expected in the 
textile field. Actual experience disproves such conten- 
tions. The mere fact that the Chairman of your program 
committee, Louis S. Zisman, thought the matter of 
sufficient interest to your technical body—is ample proof 
of the general interest of the whole textile field. 

When Koch, the discoverer of the tuberculosis germ, 
laid the foundation of bacteriology, his discovery seemed 
of no particular interest to the textile field, but now, when 
textiles have been proven carriers of disease virus, his 
work is of interest to physicians and textile chemists alike. 

Pasteur’s work seemed but of slight direct interest to 
the paper chemist, until the little paper cap on the milk 
bottle, in several important instances, proved a bacteria 
carrier—indicating that pasteurized milk needed a pasteur- 
ized cap or preferably a germ proof cap. 

Jenner, the famous exponent of prophylaxis, showed 
by experiments of unsurpassed precision that smallpox 
could be prevented through vaccination. There is no ob- 
vious link to textile chemistry, unless Jenner’s work is 
connected directly to something of current interest. For 
example, Dr. Irving S. Cutter’s notation on conjunctivitis 

(also known as pink eye). Permit me to quote Dr. Cut- 
ter: “Pink eye may be associated with an acute cold, it may 
be spread from one person to another chiefly by use of 
common towels or bed linen.” 

Considering the foregoing in proper relationship, is it 
not true that prophylaxis evoked through vaccinated, or 
more rightly termed, immunized bed linen and towels, is of 
the utmost importance to textile chemists ? 

As a mere play on words, the term “vaccinated tex- 
tiles” may not sound so well, nor, perhaps, is the term 
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truly descriptive, but even a lay person will easily under- 
stand the significance of immunized or sanitized fabrics. 

Lister developed the antiseptic technique which eventu- 
ally revolutionized surgery, and certainly this pioneer 
would have been materially assisted if actively antiseptic 
linens had been a reality in his day. 


I believe preceding observations have established how 
truly pertinent the relationship is between disease prophy- 
laxis and textile chemistry. 


To the question, ““How well is the general public pre- 
pared to accept and understand the need for germ proof 
textiles ?’”’ I believe the proper answer is found right in the 
daily press. 

The press does not waste paper on anything which is 
not of public interest, and it is quite astounding to note 
how often textiles are mentioned in connection with dis- 
eases. The gamut runs from—picking up the organisms 
responsible for Athlete’s Foot from bath mats and other 
fabrics identified with bath room and beach—to being 
infected after contact with a mattress used by a child ill 
from a fatal type of disease. 

Recently a very direct indictment was scored in a piece 
of publicity not easy to forget. I have reference to one 
of the well known characters of our own Dark town. A 
news dealer who was once a bullying, carefree husky 
until the day he wiped his eyes with a hotel towel—infec- 
tion set in—and a month later he was stone blind. 

The burden of my address up to now has been a review 
of events and matters directly and indirectly connected 
with the subject matter “Actively antiseptic textiles.” I 
have deliberately reserved mention of the process technique 
itself until the last, it would have been rather pointless 
to describe a method without reference to the history 
pertinent thereto. 


What we term “the active principle” of the process 
elements is a liquid gas of hydrocarbonous origin—this 
gas is a special development originally designed for use 
in chemical warfare. The formula is the property of the 
Toxic Gas Research Corp., but a copy is in the custody 
of the United States War Department. 


The gas itself possesses unusual germ killing powers. 

Prior to use for commercial purposes, it is partially 
detoxicated with other hydrocarbonous liquid gases, until 
the toxidity range compares with that of ordinary gasoline. 

Only 20 to 24 ounces of the detoxicated gas is present 
in each 50 gallons of the final liquid compound used for 
processing. As you will observe the toxic features of the 
final liquid compounds are practically nil. 

Half of the gas volume is lost during the manipulation 
of combining the gas with filler chemicals, and in the final 
instance above twelve oz. of gas are present in a total vol- 
ume of 6,400 oz. of concentrate process fluid. The process 
fluid is diluted before it is applied to textiles or other 
products. The filler chemicals are mineral in origin, 
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except for a small amount of starch or glucose, and the 
liquid body is chiefly water. 

The gas is forced into the filler compound by mechan- 
ical agitation. The gas remains in suspension indefinitely. 

One gallon of concentrated process fluid diluted with 8 
to 10 gallons of water is usually sufficient for any fabric. 

Processing may be accomplished by immersion or 
spraying, or by passing textiles between felt covered 
rollers saturated with the process elements. It is essential 
that drying takes place as soon as possible after fabrics 
have contacted the process fluid. 

No. violent chemical reaction takes place in the fibre 
proper. 

Examination of processed fibres will reveal the process 
elements as having expelled, in favor of themselves, a 
small percentage of the moisture present in all textiles. 

There is no crystallization and the process elements are 


permanently embodied in the fibre proper. 

As to the general process tolerance of textiles, all of 
the chemical elements employed are now in one form 
or another used in the textile and allied industries. 


DISCUSSION 


Chairman Freedman: Gentlemen, you have just heard 

the paper read by Dr. Clement and the one previously read 

by Dr. Rebold. The Chair is now open to questions. 
Mr. LaTourette: Do I understand that this treatment 


renders the textile permanently resistant to germs? 
Dr. Clement: That is true. 


Mr. LaTourette: I mean if we have a mattress cover 
and send it to the laundry, and it comes back again, that 
it still retains its original antiseptic value if it has been 
put through this process? 

Dr. Clement: soap reaction 
established which tends to negate the process and that is 
why we have laundry chains interested in the process. 

Mr. LaTourette: That is, the treatment by the laundry 
would restore the original condition ? 

Dr. Clement: 
washable items. 


No—there is a severe 


Yes, the laundry would do it with the 
The non-washable items, where soap 
does not enter into the picture, are the ones that are sub- 
ject to processing now, but the laundries, the chains I 
spoke to you about, are getting together for the process 
of making the feature of servicing possible. 

Mr. Gale: Is this treatment effective against mildew 
as well as ordinary bacteria? 

Dr. Clement: Frankly, we have not been very suc- 
cessful in controlling mildewing with this particular 
process. 

Chairman Freedman: I might add that I presume what 
you mean by mildewing is really the growth of mould 
rather than the growth of bacteria, and as I take it this 
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particular process is claimed to have antiseptic properties, 
“Antiseptic” I believe is reserved for bacteria rather than 
for moulds or for vermin. 

Are there any other questions? To give you time to 
think up some questions to ask, I will ask one or two, 
Dr. Rebold made mention of the Lindbergh experiments. 
Have you any information that would enlighten us as to 
the nature of the experiments and the results that were 
obtained therefrom? 

Dr. Rebold: He used what he called a “sky-hooker” 
in the form of an enlarged, glorified petri dish, which he 
put on the airplane and opened it in the upper stratas of 
the air to catch whatever might be up there. It was in- 
cubated when he came down, and it was found that there 
was actual bacterial life way up in the upper air stratas. 

Chairman Freedman: Were the bacteria identified? 

Dr. Rebold: They were identified afterwards. 

Chairman Freedman: Do you happen to know what 
they were? 

Dr. Rebold: There was a conglomeration of practi- 
cally anything you find down here. 


Did they find any colon bacilli? 


Yes, staphylococci, and all sorts of things. 


Chairman Freedman: 
Dr. Rebold: 


Chairman Freedman: 

Dr. Rebold: No. 

Chairman Freedman: The reason I raise this ques- 
tion is that frequently we hear statements coming from 
rather authoritative sources that many bacteria do not 
live away from their hosts. 


Dr. Rebold: They do in the capsulated form, and 
once they reach the host and are put into a favorable en- 
vironment they uncapsulate and live their normal life. 


Any tubercle bacilli? 


‘ 


Chairman Freedman: 


Using the term “capsulated,” 
I presume you refer to a protective casing around the 


bacteria? 
Dr. Rebold: 


Chairman Freedman: That being the case, what pene- 


That is right. 


trating action has your particular process on materials 
that are treated with, let us say, oils or waxes? 


Dr. Rebold: Well, of course, if there is a complete 
coating of wax or oil around the substance itself we have 
to use a different process. Instead of taking mineral fillers 
to bind the gases with, we can use the oil, the paraffine 
or waxy substance itself as the holder and binder of the 
gases. We come across that in the method of treating 
paper caps for milk bottles. They are subjected to a 
paraffine finish, but under the microscope that finish looks 
full of cracks. It is not a homogeneous covering so in- 
stead of using mineral salts as fillers we use a paraffine 


base as a holder of the gases and work with that. 
Chairman Freedman: Bacteria I believe may he classi- 


field as aerobic and anaerobic? 
Dr. Rebold: Yes. 
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Chairman Freedman: How does this particular process 
affect both types; that is, those that live in the presence 
of oxygen, and those that live in the absence of oxygen? 


Dr. Rebold: There is no specificity as far as killing 
action is concerned due to the fact that the killing action 
of these gases is a dehydration and coagulation of the 
protein. Therefore, there cannot be any specificity in the 
type of gas in which we work. If it kills one, it kills both. 

Chairman Freedman: Will it kill the spores as well? 

Dr. Rebold: That depends on what you mean. Of 
course, to talk about spores, the spores are present in 
moulds too. It has not any action on moulds, as we 
have said, and whether that is a hundred per cent com- 
plete action on spores I am not prepared to say today 
because that is a very difficult thing to establish bac- 
teriologically. 

Mr. Schmidt: Since this gas is a toxic gas, if you do 
use it on a milk top, is there any danger of poisoning 
from it? 

Dr. Clement: Not any more than going on the street 
and getting a whiff of monoxide. It runs about one in 
four million parts when it finally is applied, and the toxic- 
ity range is the same as that of gasoline or pure benzine, 
to use a better term. I mean if you can picture your- 
self as being asphyxiated by walking out on the street and 
getting a whiff of motor fumes, you can picture yourself 
as being alarmed by touching one of these milk tops, but 
I should say the likelihood is extremely remote. The 
presence of toxic gas is too small. 


Mr. Schmidt: How do you account for the fact that 
so many of us have reached maturity without Sanitized 
linen? Don’t you think that nature gave us a certain 
amount of resistance so we don’t have to brush our teeth 
twice a day or gargle our throats after every meal? Don’t 
you think that nature gave us a certain resistance whereby 
we can get along without all this? 


Dr. Clement: That is true, but nature never meant for 
us to group or congregate like we do. Our methods of 
contact, and our close assembly in daily life, is a condi- 
tion that we have created ourselves. That was not created 
by nature. Of course, you are immunized to a certain ex- 
tent if you don’t abuse your own immunization. If your 
point were taken rightly, there would not be any need 
for sterilization. That is one of the things that we have 
done to protect ourselves from the habits that we have 
ourselves contracted. Isn’t that true to some extent? 


Mr. Schmidt: Yes, but really we are subjected to a 
great many germs. What do you propose to do, put that 
gas in soaps so that we can wash ourselves several times 
a day and so be immune to bacteria? 


Dr. Clement: The thing is that we feel that as you 
remove articles from the field of disease carriers, you 
benefit the race to that extent. We can’t say that we can 
sanitize everything we contact, but we can remove by 





degrees the germs from mattresses, for example, so they 
are no longer a point of danger. As you remove the 
bacteria from napkins and milk tops, you benefit the race 
to that extent, and benefit health to that extent. 

Mr. Gale: Does this chemical or product apply when 
great heat is used? Do you have to take any particular 
care in drying the product? Is it volatile under the pres- 
ence of heat or moisture? 

Dr. Clement: No, as a matter of fact it is run through 
the usual machinery, through loop driers for instance. 
They even have calenders heated by gas flames to very 
high temperatures and it does not affect the product at all. 

Mr. Gale: Once the fabric is dried containing this 
substance will it remain that way indefinitely, that is, 
antiseptic ? 

Dr. Clement: Indefinitely unless you smear it over 
with soap and put it into water. 

Mr. Gale: It does not lose its potency otherwise ? 

Dr. Clement: No, it can’t lose its potency unless a 
strong soap solution is used. 

Mr. Scheinbaum: I could give this gentleman a prac- 
tical answer on that. I have been treating these textiles 
by this process for about a year in a dyeing and finishing 
plant, and I have frequently been surprised by the tre- 
mendous amount of heat they will stand. In fact some 
of the materials that we treated became very much more 
moist. Even when run through a big calender, with a 
high pressure steam drum having a diameter of about 
sixty to seventy inches, and even with a big blanket 
around it and so hot you couldn’t put your fingers on it, 
there was no damage done to the material, and it would 
stay processed for any length of time. I have some mate- 
rials that I processed a year ago, and periodically every 
two or three weeks, or sometimes six or seven weeks, I 
take samples of those materials and have them tested, 
and they are proven to have the same active powers as 
they had when first treated. The treatment is just as 
strong in ten months or a year as it was when it was first 
processed. I have some samples of the first material I 
tested, and if anyone is interested in seeing them they can 
come up to the laboratory and look at them. Heat cer- 
tainly has no bearing on the treatment. We can show 
you positive proof of that. 

Mr. John J. Sokolimski: Has Sanasize any moth- 
proofing properties ¢ 

Dr. Clement: It is to a degree vermicidal. 

Chairman Freedman: In talking about this being truly 
vermicidal, we have done quite a lot of work with vari- 
ous insects, particularly with moths, and I must confess 
that I have yet to find any product that offers one hun- 
dred per cent protection against moths. I might say I 
am talking now about permanent mothproofing, and | 
might add that the reason for that is undoubtedly due to 
the fact that the insect has to partake of a substance be- 
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fore it is affected by it, and some damage undoubtedly 
will accrue. In other words, an insect might eat the nap 
of an article before it has obtained a sufficient amount of 
the mothproofing substance to kill it. 


Further than that, I think it has been found in many 
instances that insects, like human beings, develop an im- 
munity, so that after a while they can eat even substances 
that have been mothproofed. Not so long ago we ran 
a rather interesting experiment, and we found that they 
even seemed to partake of some hog bristles that were rub- 
berized, and the humorous part of this incident is that 
the moth that emerged from the larva feeding upon this 
substance was the largest, prettiest moth developed in 
seven years of research work. That may be a hint for 
the rubber interests to produce larger and prettier moths. 
We do take that particular statement with a grain of salt 
until we can find out for ourselves that such is really 
the case. 

We have had them do funny things like eating through 
paper and silk and the different types of rayons, cotton, 
and so on. I, for one, must say that I have yet to see a 
product which I can vouch for as being truly vermicidal. 

Dr. Clement: We don’t make any such claims as that. 
Until the moth has learned to eat this and enjoy it, it is 
mothproof, and only until then. (Laughter.) 


I would like to ask the speakers what 
they can tell us about the relative affinity of the materials 
in so far as the different natural and artificial fibers are 
concerned in the pickup, that is when they are treated 
through a solution. 
Dr. Clement: 
Mr, Zisman: 


Mr. Zisman: 


The best pickup is in cotton and linen. 
How do the rayons or the acetate silks 


act? 
Dr. Clement: It does not harm those firmly processed 
materials. So far we have treated three hundred different 


kinds of material. That is quite a range. We have even 
processed railroad plush, which has quite a nap on it, and 
it has gone through. The only thing that I may say is 
this, that with a green color it seems to be necessary to 
dye it a little darker than you would ordinarily. That is 
the only thing that has been noticed so far. 

Mr. Zisman: That was not really my question. I 
did not have reference to the color changes so much as I 
did to the percentage necessary with a given fiber, what 
amount it will take up or what per cent you would have 
to use of the processing material. 

Mr. Scheinbaum: I have been doing the work for a 
year, and we have handled everything from the finest 
piece of chiffon to the heaviest upholstery fabric, with 
very good results. Of course, we have not handled this 
in a big, practical commercial way, but I do know in treat- 
ing fifty or one hundred yards of goods, whenever our 
proportions were worked out, we got excellent results. 

Mr. LaTourette: Is this process applicable to feathers ? 
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I am thinking of the advantage of treating feathers in 
pillows. 

Dr. Clement: It can be done. 
velop your own technique though. 

Chairman Freedman: That question leads me right up 
to the subject of a determination of the purity or the 
relative harmlessness of textiles. Let me go further and 
say filling materials used in articles of bedding and up- 
holstered furniture. You can, if you think back for a 
number of minutes, recall the remarks about the Lind- 
bergh experiment and the traveling of bacteria through 
the air. What I am going to ask you, therefore, does not 
tie up directly with your particular product, but deals 
with an allied subject. Have you, during the course of 
your investigations, or have any of your associates, formed 
any opinion as to what concentration, for example, of 
colon bacilli in fabrics or textiles would be considered 
sufficient to view the merchandise as unsanitary ? 


You will have to de- 


Dr. Clement: If you will be good enough to address 
your remarks to Dr. Donnet, who has been kind enough 
to come up here, and who is a very well known bac- 
teriologist, I think he will be glad to give us the real low 
down on that. 

Chairman Freedman: Dr. Donnet, can we have the 
honor of hearing from you this evening on this subject? 
Dr. Donnet: Thank you very much! 
repeating your question a bit more clearly? 


Do you mind 
Chairman Freedman: My question is this, briefly: Has 
there been developed any opinion as to the concentration, 
to be specific, of colon bacilli in an article, a textile fabric, 
or bedding, or upholstered furniture, which would be 
sufficient to warrant that being turned down as unsanitary ? 


I would like to say in explanation of this that, for 
example, the health authorities say that water containing 
a certain amount of colon bacilli is unfit for bathing pur- 
poses or unfit for drinking purposes, or that milk having 
a bacterial count in excess of so and so much is unfit for 
human consumption. What I am trying to do is to bring, 
if possible, more light upon the subject that is engrossing 
the minds of a number of authorities in various states 
of the nation as to when an article, like cotton felt, used 
in the manufacture of a mattress, feathers, pillows, or 
second-hand articles and so on, may be adjudged as being 
harmful to the individual. 


Dr. Donnet: I understand your question. When it 
comes to water, the number of colon bacilli foreign in the 
water can be accurately determined. The reason that 
health authorities condemn the water in which you find 
colon bacilli is because when you find the colon bacillus 
in the drinking water it shows that this water has been con- 
taminated with bowel ejection from animal or from man 
and, therefore, there is a great danger of typhoid or 
paratyphoid infections. 

When it comes to fabrics there is no such test, except 
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when a fabric is not sterile there is danger in using it. I 
will give you an example which is probably more explicit. 
I don’t know if any one of you has ever had children in 
the ward of a hospital in which there was an epidemic of 
gonorrhea. Little children, even though they may be 
only six weeks old, are very subject to gonorrhea. In 
spite of the fact that the nurses in the hospital take the 
utmost care in handling their linen and in washing their 
hands, even using sterile gloves, it has been fairly well 
proven today that these gonorrheal infections and epidem- 
ics spread to such an extent that sometimes you even 
have to close down the ward because if one starts you will 
see that a hundred per cent of the children will come 
down with this infection and become partially crippled 
for the rest of their lives. 

ried through infected linen. 


This sort of infection is car- 

Now if you can have it go 
through a process whereby you will prevent the growth 
of bacterial colonies on this linen you will have done cer- 
tainly a great service to mankind. There is no compari- 
son between the tests for the infected water and for the 
infected linen. In the water the bacteria are suspended 
the way any other colloidal suspension would be diffused 
in the water. If you take one hundred thousand gallons 
that you want to test, you will only need one cubic 
centimeter of water from these one hundred thousand 
gallons to test and arrive at a fair average of the number 
of bacteria which are contained in the entire tank. But 
with linen it is entirely different. You may have a towel 
which is loaded with infectious bacteria, among one hun- 
dred thousand towels which are perfectly sterile, and 
you have no means of finding out which one is infected 
unless you take and test each towel, as well as each square 
centimeter of the material. Unless you do this with your 
linen you will never know whether it is healthful to handle 
it or whether it is harmful. I don’t know if I have an- 
swered your question or not. 

Chairman Freedman: I don’t think quite, Doctor. 
First of all, as I understand it, not all colon bacilli are 
harmful? 

Dr. Donnet: No. 

Chairman Freedman: 
of fact? 

Dr. Donnet: Yes. 


Chairman Freedman: 


Some are useful as a matter 


In judging whether or not an 
article has had prior use on or about the human body, 
some of the authorities have recourse to the bacteriologi- 
cal examination of the article. That article may be an 
article of bedding. Colon bacilli, as we have just heard, 
may be carried through the air and deposited upon a bale 
of cotton, or upon a bag of wool, or upon a finished article 
for that matter. Now what amount of colon bacilli 
present on an article would, in your estimation—you don’t 
have to answer this question, if you would prefer not to— 
indicate that the article is unfit for further use unless it 
is sterilized ? 


Dr. Donnet: Yes, I understand now. Well, if you 
come in contact with an infected material in which the 
number of organisms which will penetrate a small scratch 
in your skin is greater than 50, as a rule, or in 98 per 
cent of the cases, you will have an infection resulting from 
this contact. If there are less than 50, as a rule, the 
body itself will be able to destroy these organisms, the 
colon bacilli, the staphylococcus, the streptococcus 
haemolyticus, and even the tubercle bacillus, which is one 
against which our body and the animal body has a very 
hard time to fight. The white cells of the blood will be 
able to phagocytize these organisms and destroy them. 
If there are more than 50, it is admitted by almost every- 
body who has worked in this line that the body will be un- 
able to take care of them, and infection will result. 

Chairman Freedman: 
organisms per what unit? 


Dr. Donnet: As a rule if a total of 50 organisms are 
introduced, if they are in one cubic centimeter, or if they 
are in one-tenth of a cubic centimeter, an infection will 
result. If there are less than 50, nothing will happen. 


When you say 50, you mean 50 


Chairman Freedman: Do you think that might be due 
to the fact that there are other organisms of a harmless 
nature which, because of their preponderance, kill off the 
small number of toxic organisms? For example, we 
know that the mouth is just full of bacteria. Maybe 
nature provided these harmless bacteria to help kill off 
by their preponderance the stray pathogenic organisms 


which may enter the mouth or the buccal cavity. 


Dr. Donnet: Yes, in the mouth or on the skin we have 
millions of organisms which are living there. In the gas- 
trointestinal tract you have millions of organisms which 
are necessary to the tissue to maintain health, and they 
have to be respected; but if you take any one of these 
organisms and allow it to go below the skin or below the 
mucous membrane—take, for instance the colon bacillus. 
If you have, following a state of constipation, a loop of 
the intestine that has lain for an unduly long time against 
the kidney, you will find that the wall of the intestine has 
been weakened so that the colon bacillus will find a way 
to migrate into your kidney, and you will have an abscess ; 
but for that at least 50 must migrate. If there are less 
than 50, the white cells and the polyblasts will take care 
of those ; but if there are too many—and too many means 
more than 50, which has been determined very accurately 
—there is infection. That number has been determined 
from the extensive tests which we are conducting upon 
animals to determine the extent of infection. You can 
possibly find these organisms on the slide after you have 
stained it, but the animal will survive because the organ- 
isms which were injected were too small, that is in num- 
ber. The body can defend itself very nicely against these 
offending intruders provided there are less than 50 
injected. 
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Mr. Schmidt: Does this process kill all kinds of bac- 
terial and other organisms, germs? 

Dr. Clement: It kills the organisms that have to do or 
are most commonly identified with human exudates. 

Mr. Schmidt: Will it kill the germs of typhoid, diph- 
theria, smallpox or gonorrhea? 

Dr. Donnet: 
tested. 


I don’t know how many things I have 
It runs to quite a large number, and on all the 
organisms that we have used it and where it is practical 
to use it, it has proved to be effective. 


We always try materials of this kind on an organism 
that is hard to kill, such as the staphylococcus aureus, 
which you all know because you have all had abscesses at 
one time or another of your life,—on your finger, on your 
scalp, on the cheek, on the tooth, or anywhere else, it is 
always the same organism, the staphylococcus aureus. It 
gives this heavy, cream-colored abscess, which is very 
painful until once it is open, when it will collapse and will 
heal very well. This staphylococcus aureus has been 
accepted and has been used all over the country and every- 
where in the civilized world as the organism that should 
be used for testing sterility because it is the hardest one 
to kill. 
you can kill a staphylococcus aureus, you will kill a gono- 
coccus, a colon bacillus, a streptococcus, because all of 
them are much more delicate organisms. 


I refer to the non-spore-bearing organisms. If 


Chairman Freedman: Mr. Schmidt, I might say along 
that line that this particular sanasizing process was sub- 
mitted to me, and that we went into the matter quite 
thoroughly, but that in line with the policies laid down by 
Macy’s Bureau of Standards, when we advertise a prod- 
uct as antiseptic, a product treated by this process as anti- 
septic, we qualify that term “antiseptic,” by saying “when 
tested with the Government strain of,” or “as determined 
by tests with the Government strain of staphylococcus,” 
or “standard strain of staphylococcus aureus.” Of course 
such statements were used after such tests had been con- 
ducted and the process proved itelf in so far as that par- 
ticular bacteria is concerned. We don’t make any further 
statement for two reasons: First, I don’t believe the Fed- 
eral Government would allow it; secondly, we were not in 
possession of proof to the effect that it would stand up 
against all bacteria. However, as the doctor just men- 
tioned, a staphylococcus aureaus is one of the most re- 
sistant of germs to kill. 

Mr. Schneider: What is the range of expense of the 
treatment within the order of magnitude? That is, what 
is the range of expense of this treatment, say, per pound 
of fiber or per yard of fabric, either one? 

Dr. Clement : Of course, 
commercially it is very difficult to express yourself when 
you are not actually doing those things, but I don’t believe 
it is high. What do you pay for it, Mr. Scheinbaum? 

Mr. Scheinbaum: The cost is so slight it would not 
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That varies very materially. 


make much material difference. If you are a manufac- 
turer or a jobber of a textile, and will communicate with 
any mills that you do business with, you will find, I think, 
that they know as much about it as anyone in this room 
because they are now making practical tests of the work, 
and they have estimates of how much it will be. We have 
not taken it up with the silk industry yet. We started off 
with the most natural industry which we felt would adopt 
the treatment first, and we found the cotton industry was 
the one from which we could get results the fastest. We 
have done some silk materials already, and they have 
proved satisfactory. The results have proved that it has 
no harmful effects on the finish or color and that it can 
be treated and put into the finishing process. The treat- 
ment is put right into the sizing, and there is no need for 
any extra expense. Your finisher just puts the proper 
portions to the number of gallons he puts into the quetch. 
That is the entire process. There is no extra work and no 
extra labor attached to it, nothing you will have to do that 
you don’t have to do now. It is just adding the proper 
amount to the quetch, and the actual chemical cost would 
add a negligible amount to the total cost of the silk. 

Mr. Schneider: When you say negligible, do you mean 
in per cent less than 10 per cent to the present cost of 
treating silk, or do you mean less than a hundred per 
cent, or less than one per cent? I ask this just to get some 
range or order of magnitude. 


Mr. Scheinbaum: It would be about 50 per cent of the 
cost of the sizing that you put in there now. In other 
words, if you figure your sizing cost per yard for finish, 
it will run from 25 to 50 per cent more than your regular 
finish. I guess if you are in the finishing business you 
know what your finishing cost is per yard of material. 

Mr. Schneider: 

Mr. Gale: This 
product functions, I understood you to say, by coagulating 
the protein base of the bacteria? 

Dr. Clement: That is right. 

Mr. Gale: In the event you had a protein material in 
your fabric, such as gelatine or glucose, wouldn't that 
serve to offset the effectiveness of your agent? Wouldn't 
the agent waste its time coagulating the other protein? 

Dr. Clement: That 
would have been found long ago because so many different 
fabrics have been tested, and they all have fillers with 
which we are not acquainted. Some of them have been 
the fillers of which you are speaking. 

Mr. Gale: Gelatine is used frequently. 

Dr. Clement: Yes. It would be a great aid to know, no 
doubt, what these various fillers are. When you see a 
piece of material, oftentimes you would like to know, but 
you can’t get the chemist to divulge that. They wouldn't 
tell you even if you asked them. They regard that as a 
trade secret. 


That is not negligible. 


I would like to ask another question. 


There has been no such evidence. 
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The Dyeing of 





Cellulose Acetate Fabries 


By GEORGE W. PIERCE; 


ELLULOSE acetate as you no doubt all know 

is not a regenerated cellulose but is a cellulose 

ester and consequently differs from the re- 
generated cellulose type of rayon both chemically and in 
its physical characteristics. Chemically it is, I believe 
most authorities agree, a mixture of mostly di-acetate of 
cellulose with some tri-acetate of cellulose. 

The dyer of cellulose acetate fabrics is chiefly interested 
in the physical aspects and of first and foremost impor- 
tance is the action of water on cellulose acetate fabric or 
how easily does this type of fiber wet out? 

The answer, as all of you who have handled cellulose 
acetate goods know, is that it does not wet out as easily 
as we all wish it did. As a matter of interest I will try 
and point out, in a rough way, why this is so. 

In the manufacture of cellulose acetate, or C.A. as it is 
commonly referred to in the plants where it is made, the 
pretreated cotton linters are over-acetylated with acetic 
anhydride and acetic acid in the presence of a catalyst to 
the tri-acetate product and the C.A. product ready for 
spinning is obtained by a slow splitting off, through hy- 
drolysis, of acetic acid to a constant acetyl value, vis- 
cosity, etc. 

Since the wetting out properties, or ability to absorb 
water, of cellulose esters seem to depend on the presence 
of hydroxyl groups, thus the tri-acetate product is wholly 
impervious to water. 

The wetting-out of the di-acetate product, which as I 
have pointed out is our familiar acetate yarn, is difficult 
since only one hydroxyl group is present as against three 

for the regenerated type of rayon. 

However, there are two factors which will aid in the 
rapid wetting-out of cellulose acetate fibers. I wish to 
emphasize the word rapid because the quicker this type 
of fiber is wetted-out the less chance our old friend, or 
I should say enemy and dyers’ nightmare, namely, creases, 
have to form in the fabric. 

These two factors are temperature and a good wetting- 
out assistant. 

Regarding temperature, I wish to say that it has been 
my experience and is my firm conviction that cellulose 





+ Kraemer Hosiery Company, Nazareth, Pa. 
* Presented at meeting, Philadelphia Section, Jan. 11, 1935. 


acetate fabrics should not come in contact with cold water 
unless it is absolutely necessary as in the case of diazotiz- 
ing and developing. 

Entering the dry fabric into a hot scour or boil-off bath, 
at least 150° F., is the best insurance policy I have found 
for the prevention of creases, crow’s-feet and the like. 

I will try to describe to you, at this time, a mental 
picture I have regarding the handling of cellulose acetate 
fabrics. Let us liken a filament of this fiber to a thin wax 
candle. When the candle is cold it is not particularly 
pliable but when warmed somewhat, will assume any shape 
one wishes it to. Now my picture of the C.A. filament 
or thread is perhaps crudely similar in that creases which 
are present in the dry fabric become permanent if the 
fabric is not made pliable before a setting condition takes 
place. And this setting condition can be cold water. 
However, please let me make it plain that even under the 
best wetting-out conditions, if the grey goods are very 
badly creased, not all of these creases can be eliminated. 
Consequently all care possible on the part of those han- 
dling the greige goods should be exercised in order to 
keep the goods as nearly as possible perfectly free from 
creases. A great deal of harm can be done to the goods 
before the dyehouse even receives them. 

The wetting-out and dyeing assistant of course aids in 
making the fabric pliable in as short a time possible 
and also aids in keeping the goods pliable during the 
dyeing operation. 

So much for the wetting-out problem. 


PREPARATION FOR DYEING OF VARIOUS 
TYPES .OF CELLULOSE ACETATE FABRICS 


I would like to spend a few minutes on the preparation 
for the dyehouse of various types of cellulose acetate 
fabrics because this plays a very important part in the 
prevention of creases and crow’s-feet which may develop 
in the wetting-out process or in the subsequent dyeing 
operation. 

(a) Knitted Fabrics 

Generally speaking knitted fabrics are divided into two 
classes: Those which are made on a circular knitting 
machine and referred to as circular or tubular knit fabrics 
and those which are made on a warp knitting machine 
and referred to as warp knit, tricot, milanese, atlas, etc. 
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In the preparation of circular knit goods about the 
only precaution is that the pieces or strings for the dyeing 
machine be approximately the same length and free from 
twists. 

In preparing warp knit fabrics the uusal practice of 
tacking the selvages is generally used with some variations. 

(1) The tackings are made about six inches apart in- 
stead of the longer ones generally used for fabrics made 
of other types of yarn. 

(2) In some instances where the fabric is particularly 
susceptible to the formation of creases, in the scouring 
and dyeing operation, the selvages are sewed together 
with a sewing machine using a stitch from one-quarter 
inch to one-half inch in length. 

(b) Woven Goods 

For convenience and simplicity I am going to classify 
the woven fabrics into those which are dyed on the jig 
and those which are dyed on the winch or reel machine. 

Fabrics which are to be dyed on the jigger are pre- 
pared in the usual way on a batching machine. If a butt 
end sewing machine is used to sew the pieces together 
there will be less tendency “to mark-off” than with seams 
sewed with the ordinary stitch machine. 

Shaded ends are still a source of trouble which may be 
lessened by using cellulose acetate end cloths. 

The preparations of winch or reel dyed woven fabrics 
is a little more varied due to the fact that I believe for 
best results, all woven cellulose acetate fabrics which are 
to be winch dyed should first be wetted-out in a boil-off 
tank. 

Of course, every man’s idea on the subject may vary 
and some men may be getting good results by loading the 
dry pieces on the winches. However, I am convinced 
that better results will be obtained by previous wetting- 
out as stated and it warrants the extra expense involved. 
My reason for this is again an insurance against the for- 
mation of creases by wetting-out under conditions where 
the creases are less likely to form. 

Preparation of all acetate crepes, silk and acetate crepes 
of the light-weight type: 

These types of fabrics are prepared for the boil-off 
operation by sewing an end cloth on one end of each 
piece and reeling into a hank on a Morrison winding 
machine. The end cloth, of course, is on the inside of the 
hanked piece. Before the piece is taken off the reel the 
selvages are tacked loosely together in four different 
places on both sides of the piece. 

Because the method of boiling-off is closely related to 
the type of preparation of the fabric so processed, I shall 
carry each type through the method of working in the 
boil-off after discussing the preparation of each. 

The pieces so prepared are now suspended on cloth- 
covered bent rods so that the hank is totally submerged 
in the boil-off liquor. 
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The hanks are now alternately moved and turned about 
every seven or eight minutes during the boiling-off opera- 
tion. 

After the pieces are boiled-off, which requires from 
one to one and one-half hours, they are rinsed first in hot 
water and then in warm water, and are then ready for 
loading onto the winches. 

Preparation of heavy silk and acetate: Cotton and ace- 
tate crepes which have a large amount of crepe pebble or 
where we might say the width is reduced from 40 inches 
to 24 inches. 

The pieces are hanked on the Morrison winder and 
six loops of string about six inches long, spaced equi- 
distant, are made through the selvages on one side of the 
piece. 

The pieces are now suspended by attaching the loops 
to a couple of wooden sticks, three loops being on each 
stick and the pieces hung in the boil-off liquor with the 
sticks resting on the two sides of the tank. Each piece 
is now worked by moving the two sticks from which it is 
suspended. 


PREPARATION OF ALL-ACETATE FAILLES, 
VOILES AND NINNONS 

These types of fabrics are plaited on the conventional 
type plaiting machine and strung through the selvages 
on one side of the piece with loops about six inches long. 
Each loop holds three folds for the faille fabrics and five 
or six folds for voiles and ninnons. There are three 
loops for each series of folds; one loop in the middle and 
one about one inch in from the ends of the folds. 

The pieces are now suspended in the boil-off tank hy 
means of the loops attached to sticks. 
stick for each series of folds. 
simply moving the sticks. 


Thus we have one 
The pieces are moved by 


If I have made myself clear in attempting to paint a 
word picture of the preparation and boiling-off opera- 
tions, you can see how in all cases except knitted fabrics 
the pieces are in open width, and if care has been exer- 
cised, are perfectly free from creases during the “wetting- 
out” and “boiling-off” operations. 


DYEING OPERATION 

The goods, after the “boil-off” operation, are loaded 
on the winches from warm water, and the dye bath is 
made up. In the case of knitted fabrics, after the goods 
have scoured at 170° F. for twenty minutes, the dyestuff, 
properly dispersed, is added usually to the scour bath 
unless the pieces are unusually dirty. 

I would like to point out here some disadvantages of 
not using the right amount and kind of “scouring and 
wetting-out agent” or “dyeing assistant.” I will discuss 
these disadvantages under the headings of: (1) Proper 
amount of scouring agent or dyeing assistant, and (2) 
right kind of scouring agent or dyeing assistant. 
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Of course, you can readily see the folly of using too 
little scouring agent in that the goods will not be properly 
wetted-out and cleaned. Also when too little dyeing as- 
sistant is used the dyestuff does not remain properly dis- 
persed and flat shades, spots, poor penetration result. 

Besides these troubles considerably more dyestuff must 
be used. 

On the other hand, where too much scouring material 
or dye assistant is used while the dyestuff is kept properly 
dispersed, an excessive amount is necessary due to the 
solvent action of the dyeing assistant. 

What I consider to be the greatest disadvantage of 
using too much scouring agent or dyeing assistant in the 
winches is that a condition is set up where the fabric 
floats instead of running below the surface of the dye bath. 
This condition has a great tendency to develop creases 
and cause uneven dyeing because there is practically no 
ballooning action taking place as the pieces come up from 
the liquor. Of course, without this ballooning action, the 
folds, which of necessity must be present, are not changed 
as they should be. 

The kind of scouring and dyeing assistant is very im- 
portant in that it must be a good wetting-out agent for 
cellulose acetate, must possess good detergent properties 
and not form too heavy a suds. It must not be too alka- 
line because of the fact the C.A. is quite readily saponified. 

And last but of prime importance it must be a good 
dispersing agent for the special type of dyesuffs used. 


RINSING 

The rinsing of cellulose acetate, winch dyed fabrics I 
consider ve1y important, for I have seen creases develop 
at this point which were not pleasing to look at. 

When the lot is on shade the bath is cooled to about 
150° F. by overflowing with cold water while the pieces 
are running. The goods are laid up.and the tub cleaned. 
The lot is now given a ten-minute rinse in fresh water 
which has been heated to 150° F. and to which soda ash 
has been added (1 lb.—100 gals.) before the material is 
entered. 
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The rinse bath is now cooled to 100° F. by overflowing 
with cold water and goods laid up as before. 

A final rinse at 100° F. cooling to 80° F. is now given 
and the machine unloaded. 


Voile and Ninnon 

I believe for best all around results and economy, when 
lots of around 50 pieces to the shade are to be dyed, that 
the boil-off tank should be used in preference to the 
winch or jig. 

When dyeing this type of fabric the dyestuff is added 
to the scour bath in the boil-off tank and the sticks from 
which the pieces are suspended are moved. 

The big advantage of dyeing voiles and ninnons in the 
boil-off tank is that absolutely no stretching takes place 
as is bound to happen on the jig and no creases develop 
as is the case when dyed on the winch. 


EXTRACTING 

The extracting of cellulose acetate fabric is very im- 
portant because here again creases and break marks may 
develop. 

For woven goods best results can always be obtained by 
extracting on a vacuum extractor set up as a single unit 
machine or in series with the tenter frame. 

When a basket extractor is used, care should always 
be exercised in the extracting operation. 
should not be run too fast or too long. 


The extractor 


I have found that an extraction of about two minutes 
at a speed of about 700 R.P.M. is usually sufficient. The 
type and weight of a fabric, of course, is the determining 
factor in the length of extraction necessary. 


FINISHING 


I am not going to discuss the finishing of cellulose 
acetate because to go into it thoroughly would take too 
long and finishing requirements are too variable. How- 
ever, if there are any questions regarding the finishing 
operations I will try and answer them in so far as I can. 
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NINETY-FOURTH MEETING, RESEARCH 
COMMITTEE 


HE Research Committee held its 94th meeting directly 

after the 101st Council meeting, at the Bureau of 
Standards in Washington, on April 12, 1935. Present 
were Chairman Louis A. Olney, presiding; W. D. Appel, 
Hugh Christison, R. E. Derby, Alban Eavenson, W. E. 
Emley, Milton Harris, H. F. Herrmann, E. C. Knaeble, 
H. W. Leitch, Claxton Monro, W. R. Moorhouse, G. A. 
Moran, D. H. Powers, R. E. Rose, W. S. Williams, and 
H. C. Chapin. 

In the absence of the Chairman, Mr. Cady, Dr. Olney 
reported for the sub-committee on Textile Printing Pastes, 
stating that a study of ageing had necessarily become 
part of Dr. Glarum’s investigation. Financial support for 
a thorough investigation of methods of determining 
amounts of foreign fibers and other extraneous matter in 
wool was urged by Mr. Christison, Mr. Derby, Mr. 
Leitch, and Mr. Munro; and speed was urged by Mr. 
Emley, in view of impending federal specifications. Mr. 
Eavenson discussed Dr. Harris’ work, describing meetings 
in Philadelphia of the committee responsible for its direc- 
tion, and the interest of chemists outside the Association. 
Dr. Harris also reported. Mr. Derby was requested to 
write for publication a final summary of Mr. Ryberg’s 
carbonizing research; and Mr. Eavenson a summary of 
Dr. Harris’ work to date on the chemistry of wool fibers. 


It was voted that the Textile Foundation be requested 
to finance continuation of Dr. Glarum’s work on Printing 
Pastes ; continuation of Dr. Harris’ work under the new 
title, “Chemistry of Wool Fibers’; and new work for Mr. 
Ryberg under supervision of the sub-committees on, 
“Methods of Determining Oil, Soap, and Other Extrane- 
ous Matter in Textile Materials.” 
Fibers in Mixtures”. 


and “Determination of 
For the sub-committee on “Mer- 
cerization” there was recommended an appropriation of 
$1200 conditional upon the Textile Foundation’s full 
financial support of the projects listed for its approval ; 
and the Council reconvening, so voted. 

A further communication from the Society of Dyers & 
Colourists, aiming at agreement on international fastness 
standards, was presented by the Chairman. Mr. Christi- 
son stated that through Dr. Meyer the official German 
tests for fastness to perspiration had been obtained. He 
offered comments on these and the British tests. Mr. 
Monro stated that certain cleaning solutions now in use 
produced stains which might be confused with perspira- 
tion stains. A letter from Mr. Cady reported progress on 
comparison of our light fastness standards with those of 
the Society of Dyers & Colourists. 

A communication from Mr. Hathorne recommended 
formation of a sub-committee on “Fastness to Dry Clean- 
ing”, which was approved by vote. 
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From the Western Felt Co. were submitted samples of 
dyed felts for which fastness standards were desired. In 
the opinion of Mr. Herrmann, the colors commonly used 
for felt markings on athletic goods are too bright to meet 
our most stringent fastness standards, which the commit- 
tee agreed they should meet in order to be really fast in 
such service. 










Dr. Powers urged that the Association start research on 
the fundamental properties of the cotton fiber. It was 
voted that a special committee be appointed to consider 
this. 








Respectfully submitted, 





H. C. Cuapin, Secretary. 
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TEXTILE PROCESSING SHOW 

N OUR issue of February 25th an editorial was pub- 

lished in which we advanced the proposal that a textile 
processing show consisting of exhibits of machinery and 
chemicals used in this field would be of mutual interest 
and advantage to buyers and sellers alike. We also 
suggested that such a show would be most successful if 
the cooperation of the American Association of Textile 
Chemists & Colorists were available to assist in the pro- 
motion of the project and if it were held in conjunction 
with the Annual Meeting of this Association. 

In order to obtain the views of the buyers, the sellers 
and the Association we invited expressions of opinion 
from our readers in regard to the merits and disadvantages 
of the proposal. Subsequently we published letters rep- 
resenting varying viewpoints. It became evident 
to us that what we had thought would work out as an 
advantage to the Association would, in effect, prove to be 
detrimental. 


soon 


As we would certainly not want to assist in 
promoting anything which would be other than of benefit 
to the Association we have accordingly decided to discard 
our proposal for this type of exhibit. 

There follows a letter received from Dr. E. H. Killheffer 
which we believe presents an accurate interpretation of 
the effects which the prosoped show might have on the 
Association and indicates clearly why the Association 
should be reluctant to sponsor such a proposition. 


Editor, 
AMERICAN DyESTUFF REPORTER 
Dear Sir: 
A Textile Processing Show as outlined in your edi- 
torial of February 25th, under the auspices of the 


A.A.T.C.C. would be, in my opinion, a very serious 
mistake for the A.A.T.C.C. 


The greatest objection would be the feeling of com- 
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pulsion to participate, which the Association would place 
on the proposed exhibitors. Make no mistake about it, 
that feeling would be present. A.A.T.C.C. has a great 
body of well wishers today in all the related industries. 
This cordiality would be sacrificed. 

Some firms, because of their high regard for the Asso- 
ciation and their desire to help it, would at once agree 
to take part in such a show, not for any benefit they 
would expect to get out of it, but solely because they 
wished to help. Then once that ball was started rolling, 
it would be increasingly difficult for others to refuse, even 
though they did not approve of the idea at all. The 
proponents of the idea may have some such idea in mind 
but the A.A.T.C.C. should not allow itself to be placed 
in any such compromising position. 


It is said that the show in conjunction with the meeting 
of the Association would increase the attendance. Per- 
haps it might, but it would certainly detract from the very 
basic purpose of the meetings. 

Another thought advanced as a favorable argument, is 
that it would afford sellers an opportunity to contact 
buyers. It should not be forgotten that in the early days 
of the Association, the fear that the Association and its 
meetings would be used primarily for this sort of thing, 
was a real stumbling block that had to be removed. Hap- 
pily that feeling, so pronounced then, has been dispelled. 
To deliberately reintroduce it now would be very unwise. 

A.A.T.C.C. would get no compensating advantages for 
lending the prestige of its name to such a show. As Mr. 
Herrmann so well says, “the strength of the Association 
is in its aloofness from commercial matters, etc.” 

Sincerely, 
Etvin H. KILLHEFFER, 
Past President, A.A.T.C.C. 


We believe that Dr. Killheffer’s contentions are, on the 
whole, correct but we think that the idea has sufficient 
merit to warrant the serious attention of those who would 
exhibit in such a show. An association of exhibitors 
might be formed to carry out its own show, paying all 
expenses and sharing profits. This would be entirely 
separate from the Association although it might possibly 
arrange to have its show at the same time and place as 
the Annual Meeting of the Association. The following 
letter from C. D. Brandt indicates that there is a need 


for the type of show which we have suggested. 


Editor, 
AMERICAN DyeEsTUFF REPORTER 
Dear Sir: 

While I feel that a “Textile Processing Show” would 
be very much worthwhile, it would require the whole- 
hearted support of the equipment and chemical manufac- 


turers if it were to be successful. Whether or not this 
would be forthcoming at this time, I do not know. 
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We must admit that the processing and finishing opera- 
tions are of great importance and it is sometimes rather 
difficult to keep abreast of the rapid changes and advance- 
ment being made. Surely most everyone would welcome 
the opportunity of studying various products where all are 


present in one group. 
Very truly yours, 
cB: 
Head, Department of Textile Engineering, 


BRANDT, 


Texas Technological College. 


In addition to the letters which we are publishing here- 
with and those which have appeared in previous issues 
we also wish to acknowledge receipt of letters from the 
following persons and to thank them for expressing their 
opinions on the subject: B. L. Hathorne, John G. Masson, 
E. A. Barnett, A. J. Royce, A. R. Chantler, William H. 
Cady, John J. Sokolinski and A. H. Grimshaw. 


@ ANNUAL MEETING, T.C. C. A. 


At the twentieth annual business meeting of the Tex- 
tile Color Card Association, held April 18th, at the of- 
fices of the organization, 200 Madison Avenue, twelve 
directors were elected for the ensuing year, an increase of 
three over the previous number. The following directors, 
who served on the Board during the past year, were re- 
elected: Charles Pinnell, president Fred Butterfield & Co. ; 
Roy E. Tilles, vice-president Gotham Silk Hosiery Co. ; 
Armand Schwab, president Armand Schwab & Co.; Al- 
fred L. Simon, president The Legg & Simon Corp.; W. 
Robert Blum, asst. treasurer United Piece Dye Works; 
William Hand, president John Hand & Sons; Allan C. 
Jacobson, director J. P. Stevens & Co.; Edward S. John- 
son, formerly president of Johnson Silk Mills; and J. 
Laird Schober, vice-president Laird Schober & Co. 


The three new members of the Board are Godfrey 
Conze, vice-president of the Susquehanna Silk Mills, also 
vice-president and a member of the Board of Directors of 
the National Federation of Textiles; Philip A. Johnson, 
president and treasurer of The Aspinook Company and 
a member of the Executive Board of the National Fed- 
eration of Textiles and Carl E. Kempf, vice-president of 
Gage Bros. & Co. and chairman of the Code Authority 
of the Wholesale Millinery Trade. 


At the meeting of the directors held immediately after, 
all present officers were re-elected as follows: Charles 
Pinnell, president; Roy E. Tilles, first vice-president ; 
Armand Schwab, second vice-president ; Alfred L. Simon, 
treasurer and Margaret Hayden Rorke, secretary and 
managing director. 
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@ 1935 FALL HOSIERY COLORS 


Twelve new colors are shown in the 1935 Fall Hosiery 
Card recently issued by the Textile Color Card Associ- 
tion to its members. Coordination notes appended to each 
shade provide a practical fashion guide for merchandis- 
ing the hosiery tones in accordance with the latest color 
developments. 

In addition to the nine daytime colors there is a spe- 
cial group of three evening shades designated as ‘“Night- 
lites.” They express the growing feeling for luxury in 
the evening mode, it was explained, as inspired by the 
Hindu, Persian and other Eastern influences in fashion. 
These sparkling colors, which have strong promotional 
value, are called Goldglint, Silversheen and Fleshglo. 
They provide smart complements to gold and silver slip- 
pers and are in perfect accord with radiant evening hues 
in the collection of “Arabian Nights.” 


@ COLGATE HOURS, WAGES 

Employees of the Colgate-Palmolive-Peet Company, 
one of the largest concerns of its kind in the country, will 
suffer no loss through the Supreme Court’s decision nul- 
lifying the NRA codes. 

Announcement to this effect was recently made by S. 
Bayard Colgate, president of the company, who at the 
same time issued a bulletin to employees stating that pres- 
ent hours and wages that prevailed under the codes will 
voluntarily be maintained by the company. He announced 
further that the company will continue its long-standing 
policy of not employing anyone under 16 years of age. 

President Colgate’s statement to his employees follows: 

“To the employees of the Colgate-Palmolive-Peet Com- 
pany : 

“Lest you feel concerned as to how you may be af- 
fected by the decision of the Supreme Court which de- 
clared the NRA unconstitutional, the company wishes to 
make plain its attitude on the codes. 


“This company voluntarily signed the President’s re- 
employment agreement, and later helped to write our in- 
dustry code. Since its adoption we have lived up to the 
code provisions. We now contemplate no change, either in 
hours of work or in rates of pay, nor will we change our 
long-standing policy of not employing anyone under six- 
teen years of age as a result of the ruling of the Supreme 
Court that the NIRA is invalid. 


“Over a period of years this company has grown from 
a very small business to a world-wide organization with- 
out help or hindrance of any code other than that of fair 
play. It has given a great many as steady jobs and as 
high wages as the prosperity of our company would al- 
low. You and I owe our jobs to the fact that our com- 
pany has served a useful purpose and has been profitable 
in the past. Our business insurance for the future lies in 
working together for the continued success of the Colgate- 
Palmolive-Peet Company.” 
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NYONE who takes a comprehensive view of 
the weaving, knitting, and lace industries of 
today will almost certainly be tempted to ask 

the question: “Where will it end?” Rayon is now be- 
ing used in nearly every kind of textile material, 
either as a main constituent or for decorative pur- 
poses. It is commencing a gradual displacement of 
the older fibers—hence the question as to what will 
be its ultimate destiny. 

During the past year a large proportion of textile 
improvements and research is concerned with rayon. 
Research on silk occupies only a small amount of 
space in scientific and patent literature, but never- 
theless there is a bright future before this fiber if the 
present low prices are maintained. 

Practical dyers and finishers of rayon materials 
come in contact with their faults more, perhaps, than 
anyone else, yet they will readily admit that never 
before, as during the past year, have woven and knit- 
ted rayon goods reached such a high degree of per- 
fection. Yet it is not possible to point to any par- 
ticularly startling discovery by which rayon has been 
given greater softness of handle, a higher tensile 
strength, or more adaptability to weaving and knit- 
ting operations. The high degree of perfection now 
found in rayon materials is mainly due to improve- 
ments and the use of greater skill and more efficient 
machinery in each stage. 


DELUSTERING BY THE DIRECT METHOD 


Perhaps the most important change in rayon manu- 
facture is that of adding to the spinning solution a small 
amount of a finely divided white inert pigment (titanium 
dioxide is usually employed for this purpose), so that the 
resulting yarn has a low degree of luster. During 1934 
both viscose and cellulose acetate rayon yarns thus pro- 
duced directly in a delustered form became popular among 
manufacturers of underwear and dress goods, and to a 
large extent this has relieved the dyer and finisher of 
treating bright woven and knitted fabrics so as to reduce 
their luster. This change must be considered a benefit to 
all concerned, since the delustering of viscose rayon mate- 
rials by the finisher has never been satisfactory—the de- 
lustered goods usually regain their original high luster 
after one or two washes. In contrast to this, dull rayon 
manufactured as such retains its low luster throughout 
repeated washing. 

Titanium dioxide is suitable for adding to rayon be- 
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cause it is so resistant to acids and alkalies and all the 
chemical reagents which are commonly used in bleaching 
and dyeing, and because it retains its white color when 
present in rayon stored for prolonged periods. The high 
refractive index of titanium dioxide also makes it suitable, 
and because of this its dulling power is about 1,000 times 
greater than zinc oxide. To secure this high refractive 
index it is necessary to calcine the titanium dioxide before 
being ground into a finely divided powder. The presence 
of titanium dioxide in viscose rayon has been found to 
accelerate fading of direct dyes when the wet dyed rayon 
is exposed to sunlight. Only certain direct dyes are thus 
affected, so that practical dyers have been supplied by 
dyemakers during the past year with lists of those dyes 
whose light-fastness is not appreciably affected. How- 
ever, research by the Sandoz Chemical Company (J. Soc. 
Dyers and Col., 1934, 50, 13) indicates that the catalytic 
effect is due not so much to the titanium dioxide as to 
glycerine residues introduced into the rayon via the 
titanium dioxide, which is often pasted with glycerine be- 
fore addition to the spinning solution. Instead of using 
titanium dioxide it is possible to employ chlorinated 
naphthalenes (E. P. 399,512), mixtures of titanium diox- 
ide and chloronaphthalenes, and fibrous substances such 
as dibenzoyl cellulose (E. P. 344,510 and 404,346) as ad- 
ditions to the spinning solution for the direct production 
of dull rayon. 

Quite another interesting method for producing dull 
acetate rayon is that (E. P. 414,153) in which up to 
15% of coconut oil is incorporated in the spinning solu- 
tion; the resulting rayon is heated to 160 to 210° C., or 
allowed to stand at ordinary temperature for several hours, 
when its initial high luster decreases. On the other hand, 
the acetylation of cotton and the subsequent ripening of 
the resulting cellulose acetate may be carried out (E. P. 
398,192) so that the rayon from it resists delustering 
when treated with boiling aqueous liquors. 


E. P. 336,621 and 398,258 describe processes in which 
cellulose acetate rayon is spun from solutions to which 
has been added substances, for example, a tin salt, so 
that the resulting rayon can afterwards be treated with a 
precipitant for the added salt, for example, sodium phos- 
phate, so that weighting and delustering are effected 
simultaneously. 


RESISTANCE TO HOT IRONING 


Poor resistance to hot ironing is a defect of acetate 
rayon, and a number of modifications of the spinning 
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process have been devised to increase this resistance. 
Thus, according to E. P. 398,166, methyl or ethyl borate 
is added to the spinning solution. Increased resistance 
to heat is also obtained by saponification of the rayon so 
that up to one alkyl group is removed per C,H,,O; (E. P. 
415,077 and 415,094). In the case of viscose rayon, de- 
lustering at the time of manufacture can be secured by 
similar additions to the viscose spinning solution. E. P. 
413,087 protects the addition of barium persulfate pre- 
vious to ripening, so that barium sulfate is ultimately 
formed in the rayon, and E. P. 409,625 describes the 
production of delustered viscose rayon by adding chlori- 
nated diphenyl, together with paraffin wax or (E. P. 
409,521) titanium dioxide to the spinning solution. 

Just as the stretch process of spinning has been suc- 
cessfully applied to cuprammonium rayon, so efforts have 
been made to secure an improved acetate rayon by stretch- 
ing at the time of spinning. Stretching at this stage of 
manufacture has the general effect of increasing the ten- 
sile strength and reducing the susceptibility of the rayon 
to deluster when boiled in aqueous liquors, but it also 
diminishes the extensibility and resistance of the rayon to 
creasing. Cellulose acetate rayon is more ductile than is 
viscose, so that it can, unlike viscose rayon, be stretched 
after as well as during spinning. Ease of stretching is 
attained by adding a plasticizing agent to the spinning 
solution or stretching before the rayon has set after 
leaving the spinneret, or by treating the fully formed ray- 
on with as welling agent. Processes dealing with the 
fully formed rayon are described in E. P. 323,790, 402- 
141, 397,881, and 411,502, while E. P. 406.016 deals 
with stretching during spinning. 

It has been found possible to increase the tensile 
strength, elasticity and resistance to water of viscose 
rayon by incorporating rubber latex in the viscose spin- 
ning solution, and details are recorded by F. Ohl (Tex- 


tilber., 1934, 15, 126). 


In spite of increased knowledge of various cellulose 
esters there is, as yet, no indication that cellulose acetate 
rayon will be replaced by another cellulose ester. The 
indications that appeared some three years ago that cel- 
lulose formate could compete with cellulose acetate have 
not materialized. None of the cellulose ethers have yet 
been commercially used for rayon manufacture, although 
both benzyl and methyl ethers are now being used for 
other purposes. D. Traill (J. Soc. Dyers and Col., 1934, 
53, 222) has described the properties and preparation of 
various cellulose ethers. The introduction of amino or 
other nitrogen groups into cellulose rayon for the pur- 
pose of giving it an affinity for acid (wool) dyes has 
made little headway during the past year, but one such 
process is described in E. P. 344,420. 

Turning now from the manufacture of rayon to the 
methods and materials used in its dyeing, it may be noted 
that quite a large amount of interest has been taken in 
the absorption of dyes by viscose. The dyeing of unequal 
qualities of viscose rayon has always been an interesting 
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even if annoying problem, and it was felt that more rapid 
progress would be made in its solution if more informa- 
tion was available concerning the manner in which rayon 
becomes dyed with direct dyes. Research along these 
lines has been well carried out by Courtaulds, Ltd., and 
also by S. M. Neale and his helpers. As a result of these 
researches it would appear that the most important prop- 
erty of a direct dye considered in relation to its suitability 
for the dyeing of viscose rayon is the rate at which it is 
absorbed. It has been found that some dyes are absorbed 
about 2,000 times faster than others, and that in general 
the fastest dyeing dyes give the most even coloring on 
unequal grades of viscose rayon. 


In arriving at the above results much work has been 
done by many workers on the purification of direct dyes. 
Apparently, such dyes as Chlorazol Sky Blue FF and 
Benzopurpurine 4B are hygroscopic (Delph, Boulton, 
Fothergill and Morton; J. Text. Inst., 1933, 24, 127) in 
the pure state, such as is obtained by crystallization and 
salting out from aqueous alcoholic solutions (Robinson 
and Mills; Proc. Roy. Soc., 1931, 131, 596). For pur- 
poses of estimation of the amount of direct dye present 
in dyed rayon a technique has been developed (Boulton 
and Reading; J. Soc. Dyers and Col., 1934, 30, 383) 
based on some earlier observations of Ratelade and 
Tschetvergov (Rev. Gen. Mat. Col., 1928, 32, 302), and 
which consists of treating the rayon with 20 to 50% 
aqueous pyridine (cold or slightly warmed) for several 
hours, whereby all the dye is stripped; the resulting col- 
ored pyridine solution can then be analyzed by colori- 
metric methods and its content of dye determined. 


The rate of dyeing rayon with a direct dye is, of 


course, dependent on the conditions of dyeing. But if 
the rate of dyeing is taken as the time required for the 
dyebath to become half exhausted, then the concentration 
of common salt present in the dyebath does not mate- 
rially affect this rate. Using this fact, Boulton and Read- 
ing (supra) have determined the dyeing rates of about 
70 direct dyes and their work is of considerable value. 
It is believed that this recent knowledge will help con- 
siderably in the efforts of dyemakers to produce a wider 
range of level dyeing colors than now exists. 

With suitable fast dyes, particularly vat and sulfur 
colors, it is possible to color a viscose spinning solution 
and so obtain colored rayon directly; this has been dealt 
with fully by H. Dosne (Bull. Soc. Ind. Mulhouse, 1934, 
100, 232). 

During the past year Germany has developed the manu- 
facture of fabrics consisting of a mixture of wool and 
staple viscose rayon fiber (Vistra). Methods for dyeing 
such Woolstra materials have been fully described by G. 
Rudolph (Kunstseide, 1934, 16, 431), and the properties 
of such fabrics have been compared with similar all-wool 
materials (Kunstseide, 1934, 16, 352). 

The absorption of dyes by acetate rayon goods is gen- 
erally known to be quite slow as compared with that of 
viscose rayon, and there is a tendency in dyeing processes 
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to endeavor to accelerate the dyeing by charging the dye- 
bath excessively with dyestuff. H. Price (Amer. Dyestuff 
Rep., 1934, 23, 168) in a paper describing the dyeing 
and finishing of Celanese fabrics, deprecates this impa- 
tience in dyeing. He points out the consequent waste of 
dye, since much of the unexhausted color eventually is 
discharged to the drain and suggests that dyeing costs 
can actually be cut by dyeing slower. 

F. Bernoulli (Helv. Chi. Acta, 1933, 16, 1126) has 
found, in an investigation of the effect of dyebath addi- 
tions on the dyeing of acetate rayon with basic dyes, that 
swelling of the fiber is unimportant in affecting the de- 
gree of dye absorption of Malachite Green. Certain 
alkylated aromatic sulfonic acids assist basic dye absorp- 
tion, but they do not give dyeings of increased fastness. 

During the past year the public demand for dull luster 
rayon goods has not decreased and there is yet no sign of 
a reversion to bright rayon. It is therefore possible to 
note a number of processes which have been devised to 
deluster viscose manufactured fabrics (acetate rayon is 
easily delustered by boiling with soap solution). Alumi- 
nium sulfo-acetate or aluminium formate is used, to- 
gether with a wetting agent, according to E. P. 400,244, 
while dulling is effected by precipitating barium stannate 
within the fibers, according to E. P. 408,240. An aqueous 
suspension of titanium dioxide in the presence of algin 
is also serviceable. Dulling produced by all methors 
such as these is not fast to washing. An interesting 
series of articles dealing with delustered rayons from 
all viewpoints has been published by R. Lasse (Textilber., 
1933, 14, 185, 309, etc.) 

The Rayon Sub-Committee of the American Associa- 
tion of Textile Chemists and Colorists has during the 
year described a number of proved methods for the iden- 
tification of various types of rayon (Amer. Dyestuff Rep., 
1934, 23, 241), and also several rapid tests for certain 
properties and causes of faults in rayon yarns and fabrics 
(Ibid., 1934, 23, 514). 

Turning now to real silk, it is to be noted that only a 
moderate amount of information has been published re- 
garding this fiber, but principally in connection with de- 
gumming methods. The chemistry and processing of silk 
has been reviewed by W. M. Scott ina series of five papers 
(Amer. Dyestuff Rep., 1934, 23, 283, etc.), while W. W. 
Bray (Ibid., 1934, 23, 373) has dealt with the soaking of 
sik in preparation for throwing. 

The degumming of silk has in the past been almost 
entirely carried out by means of a boiling soap liquor, but 
during the past year proprietary degumming products 
have been introduced to silk dyers which effect degum- 
ming excellently, but which, unlike soap, are resistant to 
hard water—presumably the composition of these products 
includes some of the newer sulfonated fatty alcohols. 
The behavior of sericine and fibroin during degumming 
processes has been described by H. A. Waede (Amer. 
Dyestuff Rep., 1934, 23, 47). 
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Deterioration of silk goods by exposure to daylight 
has been investigated by M. Harris (Amer. Dyestuff 
Rep., 1934, 23, 403), it being found that the decrease 
in breaking strength and increase in ammonia nitrogen 
of the silk produced is the result of oxidation. Silk con- 
taining a small amount of alkali, for example, not more 
than 1% of sodium carbonate shows a higher resistance 
to light exposure. 


In the weighting of silk it is found (E. P. 403,239) 
that if the usual stannic chloride bath is made somewhat 
more basic by the addition of zinc, aluminum, or magne- 
sium carbonate, a higher degree of weighting is secured 
The amount of tin in weighted silk may be determined 
by a method of G. Lunde and E. Mathieson (J. Soc. 
Chem. Ind., 1934, 53, 203). 


Just as sulfuric acid and formaldehyde have been found 
useful for parchmentizing cotton materials, so it now 
appears that a simliar reagent can be applied to silk (E. P. 
397,838). It is claimed that increased transparency is 
thus obtained. It is also possible to use zinc chloride 
solution of high concentration, about 164° Tw., for the 
same purpose (E. P. 397,878). In printing silk with 
chrome dyes it is possbile to avoid the production of a 
harsh handle by using Colloresin DK instead of the usual 
gum Arabic (H. Metzl; Textilber., 1934, 15, 262). 


@ GENERAL RELEASES 


General Dyestuff Corp. announces release of the follow- 
ing products. Copies of circulars describing these prod- 
ucts are available upon request. 

Indanthrene Olive G N A Paste—a new product, which, 
when dyed from a caustic soda-hydrosulfite bath is said 
to produce bright olive shades of very good fastness to 
light, washing, boiling soap and chlorine. 

Sample Card—showing prints made with Rapid Fast, 
Rapidogen and Rapidazol dyestuffs on cotton fabrics. De- 
tailed recipes and processes are given and the many dif- 
ferent brands are illustrated in three strengths. 

Celliton Fast Red G G—a full, yellowish red for dye- 
ing acetate and said to possess very good fastness to light. 

Katanol S L—a new wool resisting agent supplementing 
the Katanol brands for union dyeing. It is said to be 
easily soluble to a clear solution, soda not being required, 
and the wool to be almost completely resisted at 120 to 
140° F. The product is recommended by the distributors 
for covering cotton and rayon in unions and in re-dyeing 
garments to overcome difficulties encountered in the pene- 
tration of seams. It is also said to be of value in half-silk 
dyeing. 

Celliton Discharge Red GGL—an acetate red said to be 
of excellent dischargeability and also well suited for direct 
dyeing. 

Celliton Discharge Rubine 3 B L—a color for acetate 
which is said to produce full Bordeaux shade svery eas- 
ily dischargeable to a clear white and also well suited for 
application printing as it does not sublime. 
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Acid Alizarine Blue Green L—a chrome topped color 
which when dyed from a weak acid bath and aftertreated 
with bichromate is said to produce bluish greens of very 
good fastness to light, fulling and decatizing. It is fur- 
ther said to have excellent fastness to washing, sea water 
and perspiration. It is stated that a special advantage is 
the fact that it keeps its shade well under artificial light. 

Indanthrene Navy Blue B F Powder Fine for Dyeing 
—a new vat navy blue which is slightly greener and bright- 
er than Indanthrene Navy Blue B F and less sensitive to 
varying dyeing temperatures. It is said to be very suitable 


for fast dyeings on cotton, rayon and other vegetable 
fibers. 


@ GEIGY RELEASES 


Geigy Company, Inc. announces release of the follow- 
ing products. Copies of circulars describing these releases 
are available upon request. 

Eriochrome Brilliant Blue B R—a new chrome color 
for wool-fast-dyeing, said to possess an exceedingly 
bright, bloomy blue shade. The shade is said to be similar 
to that of Eriochrome Cyanine R, only slightly less bloomy, 
but of much better tone in artificial light and considerably 
faster to light. All other properties are similar. This 


product may be used as a self-color as well as to embel- 
lish all kinds of chrome dyeings and particularly for top- 
ping army cloth, etc., pre-dyed with indigo. 

Eclipse Brown Reddish 5 R T—a new brown of the 
Geigy range of sulfur colors which is said to yield a very 


bright and very reddish shade. Aftertreatment with bi- 
chromate of potash improves the fastness to washing. 
Aftertreatment with copper sulfate is not advisable. It 
may be used as a self shade but principally as a red com- 
bination agent for various fashion shades on cotton and 
rayon. 


@ CARBIC RELEASES 


Carbic Color & Chemical Co., Inc. announces release 
of the following products. Copies of circulars describing 
these products are available upon request. 

Novochrome Fast Brown R and Novochrome Fast 
Brown 3 B—both recommended by the distributors for 
direct printing by the usual methods and said to be dis- 
tinguished by very good fastness to light. 

Chromate D H—a new mordant in powder form which 
is said to offer the following advantages: 

Decided improvement in the keeping quality of the color 
pastes. 

Better fixation in short as well as long steaming and 
better yield. 

Soft feel of the finished prints. 

Not any more expensive than chrome acetate plus Fixer 
C D H and in many cases cheaper. 

Permits the simultaneous printing of cotton and viscose 
with starch and gum tragacanth or gum tragacanth alone 
without imparting a harsh feel to the fiber. 
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@ CALCOLOID COLORS 


Under the name “Calcoloid” the Calco Chemical Com- 
pany, Inc., Bound Brook, New Jersey, announces a com- 
plete line of practically dustless, colloidalized vat color 
powders, developed especially for the printing trade. 

The standards indicated as— 

Calcoloid Blue 2 BD Calcoloid Orange R 

(Single and Double) (Single and Double) 

Calcoloid Yellow GCP Calcoloid Pink FF 
(Double) (Single and Double) 

Calcoloid Violet 6RP Calcoloid Scarlet 2GHN 
(Double) (Single and Double) 

are on a production scale, and further additions will ap- 

pear from time to time. 

It is stated that Calcoloids, when added in dry form 
directly to the printing gum, will thoroughly wet out, dis- 
perse, or form a colloidal solution in the short time re- 
quired to incorporate them in the gum. 

Uniform mechanical distribution of color is claimed, as 
well as unusually fine working qualities in the ager, pro- 
ducing printing effects free of specks. Troublesome fea- 
tures of freezing, settling, fermenting and drying out, are 
said to be eliminated in the use of these powder dyestuffs. 


@ ASSISTANT GENERAL SALES MANAGER 


The C. J. Tagliabue Mfg. Co., Brooklyn, N. Y., an- 
nounces the appointment of E. D. Wacker, as assistant 
general sales manager. Mr. Wacker has been with the 
company for 11 years, part of the time as manager of the 
Pittsburgh territory and more recently as division sales 
manager in charge of Snapon Controller Sales for domes- 
tic refrigerators. 

A considerable portion of Mr. Wacker’s time will be 
spent in the field contacting sales representatives as well 
as jobbers. The company also announces that the sales 
of the Snapon Controller Division will be in charge of | 
R. A. Skinner. 


@ KILLHEFFER RETURNS TO du PONT 


Dr. E. H. Killheffer, for many years president of New- 7 
port Chemical Works and later Manager of the Fine = 
Chemicals Division of E. I. du Pont de Nemours & Co., | 
has rejoined the active staff of the du Pont Company 7 
after a leave of absence of a year and a half taken for the 
purpose of recuperating his health, which is now greatly 
improved. He will be connected with the legal depart- 
ment. 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma-~ 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion, 








